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Development and Evaluation of a Model for Improving University
Teaching (April 1973)
Jael Noam, M.Sc., Hebrew University, Jerusalem, Israel
Directed by: Dr. Robert Miltz
The purpose of this study was to develop and evaluate
a model designed to improve university teaching. The
intent has not been to establish an orthodoxy. This
investigation, which included a field test utilizing a
combination of concepts earmarked in earlier research,
has sought to expand on knowledge of how these concepts
are made manageable in practice. This model consists of
several aspects which focus on some of the problems
involved in such an enterprise (viz., developing
participation, creating awareness of the need for change,
analyzing needs and specifying objectives, selecting
and utilizing treatments that bring about desired changes,
and evaluating progress).
This model for improving university teaching was
investigated through a teaching improvement program
utilizing 13 volunteer professors from the chemistry
faculty of the University of Massachusetts at Amherst.
All subjects completed a personal interview and a series
of questionnaires. The questionnaires were designed to
analyze teaching according to 24 individual skills.
Their students were asked to complete the same questionnaire
and rate their professors on the 24 skills. Additional
vii
baseline data was provided by a half-hour videotape, of
each participating professor.
The faculty then had the opportunity to compare
their questionnaire responses with those of their students
and view the classroom videotape with an educational
consultant focusing in on an area that needed improvement.
At the end of the session, a strategy for changes was
chosen. The two skills that v;ere chosen for improvement
were asking questions and increasing student participation.
Various activities v;ere offered to assist in the change
process, e.g., selected readings, group discussions
among the professors facilitated by the educational
consultant, and discussions between the professors and
their students. Follow-up videotapes were then made
with individual playback sessions afterward. During
these sessions the professor and the educational consultant
focused on the skills that were agreed upon and looked
for indices of change. At the conclusion of the pro-
gram each participant was interviewed by a researcher,
using a structured interview form, in an attempt to
find out how the participants responded to the program
and elicit their evaluative comments and suggestions
• for possible changes in program format. The videotapes
and interviews became the basis for analysis of the
effectiveness of the model.
The videotapes were evaluated by an interaction
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analysis technique, using the Technion Diagnostic
System (TDS) coding instrument. The results of the
statistical analysis of the means for the first and
second videotapes of the participants showed the ratings
of the second videotapes to he significantly more favorable
in terms of the two skills that the professors had chosen
to work on: Asking questions (significant at the .01
level) and non verbally relating to student response,
namely—increased student participation (significant at
the .05 level). The strengths of the program seem to be
in the combination of its two major aspects which provided
the participants with new insights and raised their aware-
ness of teaching problems; 1) the use -of videotape for
self-confrontation purposes and 2) the presence of an
educational consultant to manage and direct analytic and
developmental activities. The summary and analysis of
program evaluation questionnaire responses suggest that
a program to improve university teaching can be implemented
and carried out successfully; further, such an enterprise
can arouse a genuine interest in the teaching-learning
process, develop desire to continue such a program, and
prompt investigation of new approaches.
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C H A P T JJ R I
THE PROBLEM
T3ack^round to the Problem
Institutions of higher education have been faced for
years with the dilemma of whether to educate scholars,
teachers, or both. Generally, the universities have
operated on the assumption that in the process of becoming
a. scholar one naturally gains the skills of teaching.
Thus, the main emphasis in graduate work is the in-depth
knowledge preparation, and only incidentally how to
communicate to others this acquired knowledge (Heiss, 1970).
As Bleger and Cooper in The Preparation of Teachers point
out, "The American College teacher is the only high-level
professional man on the American scene who enters upon a
career with neither the prereq^uisite trial of competence
nor experience in the use of the tools of his profession
(Bleger and Cooper, 193>0, p. 123)."
It has only been in the last few years that colleges
and universities have been forced to begin to look at the
actual teaching competence of their professors. Complaints
by an increasingly vocal student population regarding
boring, routine, and impersonal teaching have forced the
1
2the issue to the forefront, and while institutions of higher
education are now aware of the problem, very few have
developed any real strategies to correct the situation.
The situation is complicated by the fact that part of the
problem is overcoming ingrained attitudes and habits of
the entire structure, ranging all the way from teachers
to administrators as well as the fact that colleges have
lacked the means of correcting the problem even when the
need is apparent. In a 1970 survey the National Council
of Teachers of English placed the problem in its proper
perspective
:
The University is the only place where
future teachers in universities and in colleges
of all types can learn to teach undergraduates.
If the job is not done by the universities,
it is not done (Eble, 1971 » P* 20).
Need for the Study
Presently there is strong evidence that the job is
not being done. A survey by the Commission on Undergraduate
Education in the Biological Sciences (CUEBS) of 9^ leading
universities granting Ph.D. degrees revealed that 66 percent
provided no special training to teaching assistants before
they taught, and 80 percent offered no special course or
seminar in any aspect of college teaching. Of the faculty
members from 142 different institutions who were surveyed
by the Project to Improve College Teaching sponsored by
the Association of American Colleges and the American
3Association of University Professors, 1969-1971, about
60 percent of the respondents reported specific support
for research and about ten percent reported specific
support for teaching, and even fewer for service, from
funds outside departmental programs and budgets. Some of
the reasons for this lack of preparation in the profession
of teaching in higher education are "teaching has a lower
status than research ... subject matter training is
thought to be all that is necessary for the training of
college teachers ... the schedule is too crowded, the
faculty too busy to give attention to teaching . . ,
education is a pejorative term in academia [and] strong
conflicts exist as to whether teachers can be taught or
how they might be," according to the Commission on
Undergraduate Education in the Biological Sciences
(Eble, 1971).
Another reason is that the practice of college teaching
has not kept up with recent developments in learning
theories and the behavioral sciences. In a book entitled
Teaching and Learning
,
by MacKenzie, Eraut, and Jones
(MacKenzie et ^. , 1970), it is asserted that the majority
of teachers in higher education are simply unaware that
there is anything useful to be gained in this respect.
Even when they are aware of new developments, their
interest is often restricted by a suspicion that the
behavj-oral sciences have a formal and even a mechanistic
bias, which conflicts with the professional ethic that
teaching is fundamentally an art which requires flexible
interpersonal relationshif)s.
There is, nevertheless, a growing awareness of the
need to improve college teaching and training procedures
for prospective college teachers. In the report of the
Project to Improve College Teaching the following factors
were identified as "most important" as regards the
improvement of undergraduate college teaching:
1. The need to improve the preparation of teachers
in the graduate school.
2. Leadership from deans, department chairmen,
and other administrators and faculty in supporting
and encouraging teaching excellence.
5. Examining the myths and stereotypes which adversely
affect teaching and teachers. Por example, that
tenure is to blame for poor teaching, that research
is incompatible with teaching, that there is some
one truly effective teaching style, that small classes
are always better than large, and the like.
4. Increased emphasis upon recognizing and rewarding
effective teaching.
5« Increased opportunities for professors to
observe other teaching styles and to develop effective
styles of their own.
6. Examination of whether current student attitudes
and expectations have diminished the effectiveness of
traditional ways of teaching (Eble, 1971* P* !)•
MacKenzie et al. point out that when any faculty begins
to consider its teaching problems the usual point of
departure is.
3... to consider what can be done to improve
the existing pattern, rather than to ask
whether the pattern itself requires reform.
Indeed, the temptation is to modify the
content of the curriculum rather than the
methods whereby it is taught, that is, to
transmit new knowledge through old channels.
Even when this temptation is'^resisted and
the methods themselves are examinted, attention
is often focused on means of improving existing
methods, especially performance skills, rather
than on possible changes in method or on
more fundamental questions about the teacher's
role in the learning process (MacKenzie et al.,
1970, p. 36).
Given the present state of affairs, it is under-
standable that if a member of a college faculty teaches
well, it is usually because he was fortunate enough to be
well taught himself or because he prizes himself as a
teacher and takes personal pains to do it well himself.
Even the best of college teachers will be unable to offer
a coherent theory of teaching or learning. A person who
adopts the career of college teaching does not do so in
most cases because his main objective is to teach. A more
usual motive is to pursue research in a subject that
engaged his interest as a student, teaching being regarded
as a duty incidental to a life of scholarship.
Statement of the Problem
The purpose of this study has been to develop and
0Ya.iuate a model designed to improve university teaching.
In order to develop a viable model a number of sub-
problems were dealt with. These were (1) getting
6participation, (2) creating awareness of the need for
change, (5) analyzing needs and specifying objectives,
(4) selecting and utilizing treatments that bring about
desired changes, (5) evaluating progress, and (6) drawing
conclusions and making recommendations for general ^
application. '
Significance of the Study
A number of models which deal with improving teaching
have been developed at various institutions. Generally,
these models revolve around collecting student opinions
and privately giving them to the professor. These forms
of teacher evaluation have not been particularly productive.
Recently, universities have started to develop
pre-service and in-service training programs to improve
college teaching. In 19^8 professors in the department
of General Engineering at the University of Illinois
participated in a study in the use of videotape recordings
and the use of micro-teaching techniques to improve
engineering instruction. Twelve faculty members were
videotaped in their classrooms and discussed their
tapes with the educational consultant, while four
graduate assistants participated as a group in a micro-
teaching clinic using peer supervision. According to
the authors of the study, Arye Perlberg and David C.
O' Bryant, "Live observation in the classroom and
discussion
7between researcher and students showed a visible change
in style of teaching ( Engineering Education
, March 1970,
p. 7^1)." They noted, however, that this study was
’’exploratory
. , , its findings tentative
. . . the
importance of further study in this area must be strongly
emphasized.
"
A later report by Edward K. Mellon and Joseph B.
Pence of Florida State University at Tallahassee describes
a teaching assistant orientation program which took place
among graduate students in chemistry. The program
consisted of the following: Description of Florida State
University undergraduate program, safety lecture, guest
lecture, demonstration of audio-visual aids, introduction
to microteaching, videorecording session, general critique
and social hour. The microteaching sessions were,
according to the authors, "the only formal teaching
preparation" received by these assistants. "Most students
were enthusiastic about the program [and] a dramatic
increase in the quality of their presentations" was
observed. The authors also reported interest on the
part of members of the permanent faculty in the micro-
teaching experience ( Journal of Chemical Education ,
October 1971* p* 67A).
Another study was conducted in the Dental Division,
Faculty of Continuing Medical Education, Tel Aviv University,
during the academic years 1968-1970. The essential part
of the program was a microteaching clinic in which
sixteen faculty members participated. The authors
report
:
8
The microteaching technique, by virtue
of offering a practiced accelerated training
method which promises a real change in the
classroom seems to have a special appeal for
university teachers.
It is unrealistic to expect them to
engage in lengthy courses and seminars on
pedagogy, especially when there is no assurance
that such engagement will bring about change
and improvement in teaching. On the other
hand, involvement in activities that may
bring about immediate changes is likely to
stimulate greater interest in educational
problems beyond the simplistic level of
practicing teaching skills. Involvement
in the raireoteaching laboratory has already
encouraged some participants to express
their v;illingness to be taped also in their
regular classroom and to analyze the tapes
with the researchers who continue to serve
as educational consultants to the faculty
and work with them in areas such as curriculum
to the faculty and work with them in areas
such as curriculum planning, teaching strategies,
instructional materials, and evaluation
( Journal of Medical iLducation , January 1972,
p- 45^7
Even though these recent programs are more
promising, they fall short both in time and in scope
of fulfilling the need for improving university teaching.
The model that this study has evolved included
elements adapted from a previous research study dealing
with the development of a Clinic to Improve- University
Teaching. Out of this research study came a number of
concepts that appear to be particularly promising in the
area of instructional development. These concepts include
9(1) individual interviews, (2) faculty self-analysis,
(5) faculty prediction of student analysis of their
teaching, (4-) actual student analysis of their teaching,
and (5) videotape self—confrontation. This program
shov/ed great merit in localizing teaching problems and
"the faculty members responded with great interest in
pursuing remediation, " but at the same time "expressed
disappointment with the lack of a coordinated program
which they might pursue (Melnik, 1972, p. 54)."
The present study purports to contribute to the
literature on the improvement of university teaching by
reporting the outcomes of a field test utilizing a
combination of concepts earmarked in earlier research.
The intent has not been to establish an orthodoxy; more
modestly, this investigation has sought only to expand on
knowledge of how these concepts are made manageable in
practice.
Figure I gives a graphic representation of the
model which is proposed here. It includes additional
treatment factors of individual and group sessions with
faculty members and the educational consultant as well
as student's perceptions of improvement. Figure II
represents the model in outline form.
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FIGURE II
OUTLINE OF A ^^OI)EL FOR IMPROVING
UNIVERSITY TEACHING
I. SET INDUCTION
A. Notification of Program
B. Acceptance of Volunteer Participants
C. Personal Interviews
II. DATA COLLECTION
A. Faculty Self-Analysis
B. Faculty Prediction of Student Analysis
C. Student Analysis of Faculty Teaching
D. Videotape of Faculty Teaching
III. ANALYSIS OF DATA
A. Self-Confrontation with Videotape
B. Comparative Analysis of Written Data
C. Educational Consultant Feedback
D. Localization of Problem
IV. TREATMENT
A. Individual Conferences with Educational
Consultant
B. Follow-Up Videotapes
C. Faculty Group Sessions
,D. Analysis of Tapes and Data
E. Model Videotapes
F. Additional Student Feedback
G. Written Materials of Various Kinds
V. EVALUATION
A. Final Videotape
B. Student Perception of Skill Improvement
C. Faculty Perception of Improvement
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Rationale for the Model
In this section the rationale for the model is
discussed in detail. Figure I is used as the outline
for the discussion, and each component is dealt with in
the order that it appears in Figure I. The first component,
individual interviews, is based on the development of a
personal relationship between the professors and the person
working with that professor. This relationship ±s important
in creating a supportive, trusting, and non-threatening
atmosphere. In his article on "Videotaping and Micro-
teaching Techniques to Improve Engineering Instruction,"
Arye Perlberg states:
Successful introduction of these innovations
requires a supportive atmosphere and cooperation
of faculty, administration and students. The
first major problem is to relieve all feeling
of anxiety and to create an atmosphere conducive
to the work (Engineering Education, March 1970*
p. 7^3).
This relationship is further emphasized by Carl
Rogers in his paper, "Significant Learning in Therapy and
in Education," in which he discusses significant learning
in psycho-therapy and its implications for education.
He says, "The task of the teacher is to create a facili-
tating classroom climate in which significant learning
can take place (Rogers, 1961 i P* 106 )."
Since the professors volunteered to take part in this
project, basic reliance was upon their "self-actualizing
15
tendency. According to Rogers,
Students who are in real contact with life
problems wish to learn, want to grow, seek tofind out, hope to master, desire to create.
The teacner would see his function as that of
developing such a personal relationship with his
students, and such a climate in his classroom,
that these natural tendencies could come to their
fruition (Rogers, 1961, p. 109).
Tvo of the data resources available to the professors
were the comparative analysis forms and the videotapes.
The comparative analysis form is a composite of three
analyses: (1) faculty self-analysis, (2) faculty prediction
of student responses, (3) student responses. These responses
are based on the SCAT booklet as developed by the Clinic
to Improve University Teaching at the University of
Massachusetts (-Melnik, 1972).
After the individual interview the professors
v;ere videotaped in their classrooms in order to have an
objective document of their teaching performance.
One of the purposes of the comparative analysis
forms and the videotape was to provide feedback in order
to (1) create a situation in which the professors would
perceive their teaching as a problem and engage in a self-
confrontation process, and (2) reinforce good teaching
behaviors.
According to Rogers, "Significant learning occurs
more readily in relation to situations perceived as
. . The first implication for education [isproblems. .
14
to permit the learner] to be in real contact with the
relevant problems of his existence so that he perceives
problems and issues which he wishes to resolve (Rogers,
1961. p. 105)."
Melnik found in his study a significant discrepancy
between the responses of professors and their students
to the SCAT instrument. The instrument proved to be a
good starting point for professors to look into their
teaching (Melnik, 1972).
Self-confrontation occurring in videotape feedback
is supported by self-theory (Rogers, 1951 )» and cognitive-
dissonance theory (Festinger, 1957). These theories
tend to see man more as proactive, having within himself
the capacity to recognize the discrepancy between his
actual behavior and what he desires to be, and to commit
himself to a valued goal. This tendency is supported by
the research study of Melnik, in which he points out
that "videotaping is extremely useful in the process of
teacher improvement, for when a faculty member observes
himself teaching, he is able to see himself from his
students* perspactive, and can then detect more raadily
his strengths and weaknesses (Melnik, 1972, p. 46).
Frances Fuller and Harry Baker in theio? manual Counselii^
Teacliers : Using Video Feedback of their Teaching Behavioj^
refer to this process as "(self-) confrontation, [which]
gives the teacher an honest and immediate experience of
15
herself. She feels the impact she can have on another
individual and begins to realize her impact on herself,
which in effect is a movement toward self-confrontation,
the ability to face oneself honestly without need of guise
or delusion (Fuller and Baker, 1970, p. 19)."
The reason why confrontation is important
in therapy and in videotape feedback counseling
is that attitude changes take place only when
realistic and acceptable feedback about one's
self is at variance with one's self-concept
(Fuller and Baker, 1970, p. 24).
Student feedback is being used because a review of
empirical studies indicates that students' ratings can
provide reliable and valid information on the quality
of courses and instruction. Such information can be of
use to academic departments in constructing normative
data for the evaluation of teaching and may aid the
individual instructor in improving his teacher effectiveness.
In an article entitled "Student Ratings of College
Teaching: Reliability, Validity, and Usefulness,"
Frank Costin, William Greenough and Robert Menges conclude:
Where other criteria for instructor
performance existed (e.g., supervisor and
peer ratings and measures of post-
instruction student performance), student
ratings tended to show a low positive corre-
lation, suggesting that ratings do make their
contribution. There was also some evidence
that feedback in the form of student ratings
may improve the teacher' s performance (as
evaluated by students). .
Nevertheless, if teaching performance is
to be evaluated, either for purposes of
pay and promotion or for individual
16
impD.-'overnent
,
a systematic measure of student
attitudes, opinions, and observations canhardly be ignored (Costin et
, 1971
, p. yj,0)
,
The next step in the model is the intervention of
the educational consultant (supervisor). The role of the
supervisor appears to be crucial to the success of the
model. "As currently practiced, supervision tends to be
vague, infrequent, and negative It is rarely appreciated
by the teacher. On the other hand, constructive super-
vision can bring professional help to the teacher (Allen,
1969* P« 11)." In his article "Evaluating College
Teaching: The Rhetoric and the Research" J. A. Centra
states that in their study, the group of instructors who
received student feedback did not noticeably modify their
teaching practices. But, he suggests that "another
possible way in which student ratings may have more impact
is by providing a better interpretation of the feedback
than is typically given to each instructor. This could
include written or graphic material or even personal
counseling; in any event, the emphasis would be on helping
the instructor better understand his results and what he
might consider doing about them. (Centra J. A., 1970)
•
The most important aspects of supervision are
reinforcement and ‘=‘.upport, focusing and localization of
problems, and fostering self-analysis and self-improvement.
In his article, "Microteaching: A New Procedure to Improve
Teaching and Training," Arye Perlberg states, "It is
17
important also to recVgnize desired and’ favorable teaching
behavior. These qualities in both the neophyte and experi-
enced teacher need positive reinforcement if they are to
become anchored in his regular behavioral repertoire.
Here too, the accurate, instant visual feedback of video-
tape recordings plays an important role (Journal of
Educational Technology
, January 1970, p. 58)."
liiller and Baker refer to such reinforcement as
"non-discrepant feedback":
... that behavior as seen on the videotape
which is congruent with what the teacher expects.
Such feedback is highly supportive and reinforces
the behavior being shown. This kind of feedback
can be very effective for the teacher who has
changed her behavior so as to elicit reactions
which are more congruent with her goals.
Counselor use of non-discrepant feedback to
reinforce certain behaviors is an excellent way
to support growth and change, and to give the
teacher an opportunity to see herself in a new
light (Fuller and Baker, 1970, p. 28).
According to the Supervisor's Manual developed for
microteaching by Dwight Allen, Kevin Ryan, Robert Bush,
and James Cooper, "The supervisor should not allow the
discussion to range beyond the teacher's use of the
particular skill being practiced and perhaps one other
aspect of his performance. . . . Experience has shown that
the effectiveness of a microteaching session decreases as
the scope of the critique increases (Allen al . , 1969,
p. 18)." The importance of the supervisor in this respect
is pointed out by Fuller and Baker:
18
In brief, feedback that is not accompanied
by appropriate shaping or some kind of focusing,
has not been found to change behavior. This is
true because, in the case of self viewing,
subjects have developed much learned insen-
sitivity to much of their own behavior (the
result of a long history of biased self attitude)
that a particular* kind of focusing is needed
to overcome this (Puller and Baker, 1970, p. 11).
Finally, the supervisor helps the teacher develop
the habit of self-analysis and self-improvement by encouraging
her to discover weaknesses. Allen points out, "If the
teacher himself identifies his problems as problems, he
is more likely to seek solutions to them than if the problems
are designated by a supervisor. The teacher who depends on
the supervisor to diagnose his teaching and prescribe
corrective measures will not succeed in improving his
performance (Allen et ^. , 1969* p* 18)."
Following the individual conferences are the group
sessions, the main purpose of which is to have faculty
members share their ideas and concerns about educational
objectives and practice—especially as these relate to
teaching skills and methods. Discussions of this type help
teachers discover that others have some of the same concerns.
Stimulation arises from interest in the topic being
discussed and increases with interaction and the expression
of contrasting viewpoints. This is a rare opportunity
for teachers to learn from each other's experience and to
enrich their teaching repertoire. These group
sessions are especially valuable because there is an
19
integral relationship between what takes place within
and outside the group. Plans are made and ideas dis-
cussed which have a direct bearing on problem solving
and are relevant to their daily work (Kemp, 1970, p. 56).
To evaluate the success of the treatment, there
vjas systematic analysis of the follow-up videotape,
the student perceptions of skill development, and
faculty perceptions of change.
CHAPTER II
PROCEDURES
The model for improving teaching digeugsed in
Chapter I was given a trial through a program that
utilized volunteers from the chemistry fagylty of the
University of Massachusetts at Amherst p A1;1 gyt^eet§
completed a personal interview and a series of
questionnaires which were utilized in cpniunctipn
with later feedback sessions ^ The prpfesgprs were
then videotaped, and their students were a§ked tp
complete questionnaires. Each faculty member then had
the opportunity to compare his qyestipnnaire resppnses
with those of his students and algp view his videp=r
tape. The professor, with the aid pf the edueatipnal
consultant, focused on an area of mutual cpncernr
Pollow-up videotapes were made, with individual and
group playback sessions afterward. At the cpnclugipn
of the program each participant was interviewed by a
researcher using a structured interview fprm, The
videotapes and interview became the basis fp? analysis
of the effectiveness of the model , This ehapter despribes
the study in terms of (1) the kinds of data sources
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utilized, (2) procedures for collection and analysis of
diagnostic data, (5) selection and implementation of
treatment, and (4) procedures for collection and analysis
of evaluative data.
Data Sources Utilized
Basically there were three types of data collected
in this study. Data was collected via questionnaires,
videotapes, and a structured interview. This section
will discuss the content of this data.
Questionnaires
The questionnaires used in this study were based
on a booklet developed by the Clinic to Improve University
Teaching at the University of Massachusetts. The booklet,
called the Student Centered Analysis of Teaching (SCAT),
requires students a.nd faculty to judge the overall
effectiveness of 24 individual skills. The professor
is asked to complete a Faculty Self-Analysis form based
on the 24 skills in the booklet. The student is asked
to complete the SCAT booklet and Student Analysis of
Faculty Member. (Appendix A contains copies of the SCAT
booklet and the Student and Faculty response forms.)
All of the questionnaires had the same format, that is
each listed the five most important skills for teaching
the course, the three strongest skills and three weakest
skills of the professor. In order to give these skills
22
a frame of reference, a questionnaire with open-ended
questions was given to the professors. Each was asked to
express his ideas and opinions about universities, students,
P^o^^ssors, and classrooms. (Appendix A contains a
copy of this questionnaire.)
This questionnaire data was then transferred to a
Comparative Analysis Form (see Appendix A) which was a
composite of (1) faculty self analysis, (2) faculty
prediction of student responses, and (5) student responses.
This comparative analysis was useful for creating a
situation in which discrepancies betv/een responses of
professors and their students were high-lighted, thus
creating a good starting point for professors to look
into their teaching.
In addition to the Comparative Analysis, the students'
responses to the SCAT were summarized and a computer
printout provided a detailed analysis of the students'
responses. The computer printout consisted of (1) the
ratings of the students in each of the 24 skills of
teaching, and (2) the ratings of the students about
every question within these 24 skills.
Videotaping
Two videotapes were taken of each professor's
class. Each videotape was 50 minutes in length. The
protocol was to keep the camera focused on the professor
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and tape students only in relation to student behavior
(e.g.» recording instances of interaction). The first
videotape was taken early in the semester before the
professor had seen the results of the comparative
analysis. The second videotape was taken near the end
of the semester to determine if the program followed
had any observable effect on classroom teaching.
Structured Interview
In order to receive a comprehensive personal
evaluation from the participants, a detailed
questionnaire was completed by each professor. In order
to get a full response and to continue the program with
the characteristic of personal relationship, two
professors from the School of Education interviewed the
participants individually. Each of the chemistry
professors marked his answers on the questionnaire and
then had an opportunity to give additional information
and comments from his personal point of view* These
interview sessions took place after the completion of
the program and added valuable data regarding the
participants' opinions about the effectiveness of
individual components of the program and tha program in
general. (Appendix A contains a copy of this
questionnaire
.
)
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Procedures for Collection and Analysis
of Diagnostic Data
This section discusses the procedure by which the
data were collected. Specifically, this section deals
with the identification of subjects, the interview and
videotape sessions leading up to specific treatment,
treatment procedures, and the final videotape and interview
procedures.
Subjects
The subjects were 13 professors from the Chemistry
Depaxtment at the University of Massachusetts, Amherst.
All subjects volunteered for the project and were
identified through a series of meetings with the Chemistry
Department during which the objectives, goals, and
procedures of the program were described. (Table I
provides profiles of the 15 subjects.)
Setting
Nine of the professors taught quiz sections and
four taught lecture sections. The quiz sections were in
general chemistry for freshmen. Class size ranged from
20 to 30 students.. The objective of these classes was to
help students solve problems that dealt with topics
covered in large lecture sections that are part of this
course. Three of the lectures were in organic chemistry
for sophomores and one lecture in physical chemistry for
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undergraduate and graduate students. The number of students
in each class ranged from 35 to 100. The fact that this
study includes both quiz sections and large lecture sections
did not affect the teaching concerns that were dealt with,
since teaching styles were essentially the same in all
classes.
Individual Intervievjs
Following the selection of the participants,
two individual interview sessions were held with each
professor. In the first interview session the main
objectives were to get to know each professor, answer
questions, and clarify any concerns. Also during the
first session, the Faculty Analysis and Faculty
Prediction questionnaires were given to the professors,
and they were asked to fill them out before the next
interview session.
The second intervievj session took place approxi-
mately one week after the first. During the second
interview, the completed questionnaires were discussed
with the teachers. The educational consultant reviewed
the answers and discussed the subject’s educational
concerns, attitudes, philosophy, and methods as they
were reflected by the questionnaires. Some of the
concerns discussed were (1) the problem of the conflict
between the requirement to cover a large amount of
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subject matter and awareness that time should be
devoted to developing the students* capacity for self
learning and higher levels of learning; (2) the
problem of finding ways to activate, interest, and
involve the students in the learning process; and (3)
the objectives of university teaching in general and
specific courses in particular. At the conclusion of
the interview, a class to be videotaped was chosen.
Videotape I
A half-hour videotape of the class chosen by the
professor was made. At the conclusion of the videotape
session, the SCAT booklet and the Student Analysis of
Faculty questionnaire was given to the students to be
completed. The general protocol of the videotaping
was to record the first half hour of the class session.
Selection and Implementation of
Treatment Procedures
At this point the forms completed by the professor
and students were combined by computer into the Compara-
tive Analysis Form. At the same time the computer
printout, which included a detailed analysis of the
students' responses to the SCAT, was completed. These
forms summarized the students' evaluation of the
professors' performances in each of the 24 skills of
teaching, and their answers about every question within
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these 24 skills. These data, supported by the comparative
analysis, provided the basis for the discussion between
the professor and the educational consultant.
Feedback Session
Individually, each professor then viewed the
classroom videotape with the educational consultant.
The computer printout and the comparative analysis were
given to the professor. (Appendix B contains an
example of the form. ) The purposes of this session
were (1) to confront the professor with himself, for
the first time, as a teacher, (2) to enable him to
see himself as his students see him, (3) to analyze his
teaching in light of his self-analysis and his students’
responses, and (4) to analyze the tape with the help of
the educational consultant, focusing on one or two issues.
Table II summarizes the means of the students’
responses for the members of the Chemistry Department
who participated in the study. The focus of the
discussion between the educational consultant and the
professor reviewing the tape was based partially on
these results.
The data shown on Table II together with all
additional data made it apparent that the skill of
asking questions was for the group a major area of
concern. This result is supported also by a low rating
No
1
2
5
4
5
6
7
8
9
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TABLE II
MEANS OF SCAT RESPONSES FOR
FACULTY PilRTICIPANTS IN THE STUDY
Skill Mean
Planned Repetition 4.1312
Elaboration 4.3380
Asking Questions 3.2714
Setting the Stage for a Lesson 3.9012
Meeting Students Needs 4.0317
Optional Instruction 3.4336
Charisma 4.2633
Verbal Fluency 4.2185
Maturity/Stability of Interpretation 3.8681
Creativity 3.3848
Recognizing Attending Behavior 4.3216
Pacing 4.4956
Expression 4.4853
Tutoring 4.4050
Academic Counseling 3.8226
Inspiration 4.5556
Level of Challenge 5.5283
Lecturing 4.4978
Student Participation 3.8288
Yerbal/Non-Verbal Reinforcement 4.3821
Logical Organization 4.3141
Examples 3.9191
Precise Statements 4.2857
Levels of Importance 4.2093
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for student-participation, which is the other side of
the coin, and a low rating for optional instruction.
While a low score on "asking questions" is not necessarily
bad (as it may be a result of accepted lecture style or
group custom), this skill was recognized as important
by the participants and an interest was expressed to
focus on it. For Purposes of clarity, here are the
definitions of these skills, as described in the SCAT:
Asking questions: Questions often help students to
clarify their thinking, to expand upon their thinking,
and to summarize their thoughts coherently. Questions
often aid the professor in assisting students, either
by communicating basic understanding or by helping
students gain a fuller perspective through directed
questions.
Student participation: The skill of student
participation involves the ability of a professor to
recognize when and to what degree students should
participate during class.
Optional instruction: A professor's belief in
options is reflected in this skill in identifying alterna-
tives for students to demonstrate proficiency or satisfy
requirements.
Three other skills were rated low, namely, creativity,
maturity and stability of interpretation, and academic
counseling. These, however, are not behavioral skills.
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so any treatment would involve investigation and changes
in curriculum. Such action was outside the prerogative
of the researcher, so that even though these skills were
discussed with the professors, they did not become the
central focus of treatment.
Asking questions and increasing student participation
can be identified easily by looking at the videotape,
so the professors could see and evaluate any change
immediately after it occurred. Besides, for professors
who teach the quiz sections, interaction with the students
is one of the purposes of the class. The decision to
pursue interaction skills was supported by evidence
from research on college teaching. Almost a half
century of research results indicate that a preferred
method (lecturing versus discussion) depends on one’s
goals in teaching. Effects shown on tests of factual
knowledge are not consistent, but in studies that have
measured problem-solving ability, attitudes, or moti-
vations, the results have favored the discussion method
(Warren, 195^ *> Lancaster, Manning, White et ^. , 1961;
Ward, 1956).
Within the discussion method, there are two major
styles: student-centered teaching and instructor-
centered teaching. Research like those of McKeachie
(1951), Carpenter (1959), and Ravage (1959a and 1959b)
indicate results that favor student-centered teaching
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for the more complex educational outcomes, such as higher
level cognition, attitude, and motivation. In his review
on research on college teaching, McKeachie says.
These results are so consistent that
they suggest a greater effort should be made
to train teachers in the skills of student-
centered discussion. A student-centered
discussion is not simply one in which the
Instructor abdicates and sits in the back
of the classroom. Failures with student-
centered teaching often come when teachers
find that skills of listening, democratic
decision-making, conflict resolution, etc.,
are not in their repertoire. Moreover,
students need to learn new skills in order
to make optimal use of a student-centered
classroom. The teacher needs to know how to
help students learn these skills as well as
the course content. These skills can be
learned, and some success in using them v;ill,
in turn, reinforce the underlying attitudes
toward students and learning basic to student-
centered teaching. (McKeachie, 1970).
The instructors agreed to work on the skills of
asking questions and student participation because they
were convinced that: (1) by using these skills the
students would become more involved and interested in
the learning process; (2) it would give the teacher an
immediate feedback about his students—their knowledge,
understanding problems, and concerns; (5) i't would help the
teacher make decisions about his teaching while he is
teaching, which would be of immediate value to his
students; and (4-) hopefully, it would increase students
understanding and thinking.
Puring the reviewing of the videotape the skills
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of asking questions and student participation were clari-
fied and elaborated upon. The tape was stopped each time
when there was a possibility for a question or an opportunity
for students to express their knowledge and understanding.
Different types of questions were discussed, such as probing
questions, higher order questions, and open-ended questions.
The objectives of each type were pointed out. Various tech-
niques to increase student participation were mentioned, e.g.,
listening skills, varying the stimulus, more body movement
and nonverbal communication, eye contact, moving towards the
students, referring to students by names, asking one student
his opinion about another student’s response, and reinforce-
ment .
Optional Activities
Readings
Selected readings were offered to the professors as
a group and as individuals upon specific request. The list
of readings included: (1) ’'Microteaching: What it is and
what it does." (an explanation of the concept and the
various teaching skills); (2) B. S. Bloom, "Condensed ver-
sion of the Taxonomy of Educational Objectives: Cognitive
Domain"; (3) C. R. Rogers, "Significant Learning: In
Therapy and in Education." (Appendix C contains copies
of these articles.)
Group Discussion: In this meeting three major
5^
issues were discussed, i'irst was evaluation of the
program up to that time» as well as individual concerns
of professors about the program. It was important for
the professors to share their feelings and experiences
and to realize that they were not unique. Second was
the model videotape. During the reviewing of the
videotape with the professors the educational consultant
decided that talking about the skills of asking questions,
student participation, and explaining how and when to
use them, was not enough. An example of these skills
would be beneficial. To provide a model, the educational
consultant took over two regular quiz sections (of two
different professors) to demonstrate these skills. These
classes were videotaped and became an important part of
the treatment. The professors, together with the
educational consultant, viewed and analyzed these tapes
and discussed the different questions the educational
consultant asked and the various skills she used in order
to increase student participation. Following a model is
one of the basic principles of behavior modification.
The purpose of the educational consultant was to show
the professors a teacher using these skills and to
demonstrate that ore can cover the same amount of material
in a different way of teaching. Finally, there was
philosophical discussion about the relationship of this
different approach to teaching objectives and the learning
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process. Matters considered included the impact of this
strategy on the teaching load, amount of material covered,
amount of material learned, the shift of responsibility
from the teacher to the students, changing the teacher's
role from a spoon-feeder to a resource person and helper
to the students, as well as organizational and scheduling
considerations.
Discussion with students: Two professors were
interested in receiving more feedback from their students.
Meetings were arranged for these professors to watch
their videotapes together with their students, at which
time they asked the students to elaborate and clarify
their responses to the questionnaires. The educational
consultant participated in these meetings and focused
the discussion on specific topics.
Videotape II
A second half-hour videotape, of the same class
as the first one, was taken. During this videotape the
professors were attempting to demonstrate their ability
to ask more questions and to increase student participation.
The videotaping protocol was the same as the first one.
Replay of Videotape II: Each professor, together
with the educational consultant, reviewed the second
tape in an individual session, focusing on the specific
aspects that were agreed upon. EVery session laster one
hour.
Second Group Meeting: In the second meeting the
topics aiscussed were selecting objectives and matching-
item tests to evaluate the achievement of objectives.
Professor William Gorth from the Research Center, School
of Education, University of Massachusetts, was invited to
discuss this topic with the teachers. The need for this
meeting grew from the discussion in the first meeting.
It became clear that choosing a teaching style, strategy,
or method is closely connected to the objectives of the
lesson or the course. Evaluation of the students must
be according to the objectives and methods of the course,
and the test items must match those objectives. (Appendix
C contains copies of the materials a.nd exercises used in
this activity.
)
Concluding Interview
At the end of the program each professor answered
a questionnaire evaluating the program as a whole, parts
of it, and his experiences.
Analysis of Evaluative Data
As was mentioned in the previous section, every
professor was videotaped tv;ice. Before the first half
hour videotape the professor received no specific instruc-
tions concerning teaching style and strategy to be
employed. During the playback session, it became clear
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from the videotape, the students* response, and the pro-
fessors* self-analysis that most teachers were concerned
with the issue of student participation and their involve-
ment in the learning process, and they wanted to acquire
teaching skills that would help them to achieve this
goal. The second time the teachers were videotaped, the
specific focus was, therefore, on increased involvement
of students, in particular on the higher cognitive levels.
Videotapes
The lessons were evaluated by systematic observation
using a three seconds time-sampling method. The analysis
of the tapes was made with the Technion Diagnostic
System (T.D.S.), which was developed in the Laboratory
for Research and Development in Teaching and Learning,
Haifa, Israel, by Ehud Bar-On and Arye Perlberg. This
instrument is based on "The Facet Approach in Developing
a Theory of Instruction and Teacher Training." The facet
theory is a method formally defining a set of concepts
so as to reveal their similarities and differences.
Every facet includes elements that have a property in
common according to a predetermined rule. The use of
facets is not new, since anyone who tabulates data uses
facets unknowingly, for instance, some of the observation
instruments that are described in Boyer and Simon*
s
anthology Mirrors for Behavior . Flanders* new Interaction
Analysis Instrument, "Multiple Coding with Category
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Clusters," described in hiis book Analyzinp; Teacher
Behavior (Flanders, 1970) also develops the use of facets
but without naming them as such.
The T.D.S. refers only to teacher behavior.
Nonetheless it is also possible to infer student responses
initiative from the results. Teacher behavior was
classified according to three criteria: communication
language, cominunica.tion method, and communication level.
The facets are
:
1. Facet A: communication language a^ - verbal
a2 - non-verbal
2. Facet B: communication method b^ - lecturing
b2 - giving directions
b^ - asking questions
b^ - relating to
student reactions
br - relating to
^ student initiative
3. Facet C: communication level c, - classroom
management
C2 - impartingknowledge
- developing
^ analytical thinking
c^, - developing
creative thinking
For each facet the order has the same pattern. For
instance, in Facet B an increase in student participation
leads to a decrease in teacher talk. The transition in
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Fscst B is from s. Iscturing'* toochspj vio. ono who *'£jiv©s
directions" and "asks questions" to a teacher who "responds
to the students* initiative and reactions." In Facet C,
the transition is from a knowledge level where the emphasis
is on sources of knowledge—teacher and text book—to
analytical thinking, where the student is more active,
and hence to creative thinking where most of the ideas
come from the students. In order to clarify and define
each element of the second facet, an additional facet
analysis was made, the result of which are these definitions:
1) lecturing - teacher does not solicit either reaction
or initiative and does not respond to either
2) giving directions - teacher solicits a reaction and
dictates its form, but does not respond
3) asking questions - teacher solicits a reaction, does
not dictate its form and does not respond
4) relating to student reactions - teacher solicits
a reaction, does not dictate its form and
responds to it
5) relating to student initiative - teacher solicits
initiative, does not dictate its form and
responds to -it.
In recognition of the fact that formalization in and
of itself may be sterile procedure, and growth is most likely
to occur in the less formalized portion of a theory, the
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napping sentence is used which contains both the formal
facets and the more informal aspects of teaching. For
purposes of this study, this mapping sentence v;as designed
to evaluate changes in the instructional process;
Time-unit (t) of 5 seconds
*^first
second
<
lesson (x)
^
last
form of teaching by
which the teacher
of the trainee teacher's
r a^ - verbally
I
a^ - non-verbally
when
lecturing
giving directions
asking questions
relating to student reactions
relating to student initiative
-for
classroom management
imparting knowledge
developing analytical thinking
developing creative thinking
thinking
level
As previously stated, the facets that define the
categories according to which the lesson time—units are
allocated, are ordered in the sense of transition from
a teacher-centered to student-centered style. -Thus, this
instrument was the most suitable to measure whether the
professors that paxticipated in the study achieved their
goal, namely, increased student participation.
Independent raters examined the two half-hour tapes
of each professor and categorized the instructional
process every three seconds. Each lesson was categorized
twice, once according to the combination of facets AB
(ten categories) and the second time according to facet C
(four categories).
Concludinc: Questionnaires
The answers of the professors to each question was
computed in percentages, and their comments and evaluation
discussed in order to draw conclusions about the program
and make recommendations for changes and further research.
CHAPTKR III
RESULTS: RATING OF THE VIDEOTAPES
The procedures described in Chapter II were carried
out in order to obtain data on the effectiveness of the
model for improving university teaching. The 15 professions
from the Chemistry Department at the University of
Massachusetts who volunteered for the project were
videotaped twice. The first videotape was of the professor
in a class of his choice. The professors did not receive
any specific instructions with regard to this lesson.
At the end of the treatment, a second videotape was made
in the class in which the first one was made.- During
this lesson the professors focused on the two skills
agreed upon—asking questions and relating to student
response and initiative. Each of the I 5 subjects'
videotapes of the first and second lessons was analyzed
by six independent raters. This chapter describes the
proprocedures used in training the raters and preparing
the data for analysis, as well as presenting results of
the analysis.
Rater Training
For this study, the task of the raters was to view
independently the videotapes of the chemistry professors
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and code their behaviors using the Technion Diagnostic
System (TDS), which was described in Chapter II. Raters
were chosen on the basis of familiarity with observation
and supervision techniques. The six raters were graduate
students in the School of Education at the University of
Massachusetts » All the raters underwent a training
program which included:
a) Reading of a description of the interaction
analysis instrument — the TDS.
b) Four two-hour intensive training sessions on the
categories of observation and guidelines for observation.
Videotapes of the chemistry professors were used
for practice rating and clarification of categories.
Initial viewing of the tapes was done without time limit
to establish agreement on meanings of ratings. Progressive
restrictions were placed on the rating until raters
reached a high reliability utilizing the three-second
intervals. A five-minute tape with a signal every three
seconds was provided in order to achieve accurate timing.
Data Preparation
The 26 videotapes were rated every three seconds
on special rating sheets (See Appendix D). Every tape
was rated twice. The first rating was the combination of
Facets AB(10 categories), and the second rating focused
on Facet C (4 categories). The 10 categories in Facet A B,
FIGURE III
CATEGORIES OF FACETS AB
Category FacetCombinations Definitions
1 Verbal lecturing
2 a^b^ Verbal giving directions
3 aibj Verbal asking questions
4 aib,^ Verbal relating to students
. response
3 a^b^ Verbal relating to students
initiative
6 ^2^1 Nonverbal lecturing
7 ^2^2 Nonverbal giving directions
8 Nonverbal asking questions
9 Nonverbal relating to
students response
10 ^2^5 Nonverbal relating to
students initiative
FIGURE IV
CATEGORIES OF FACET C
Category -Definitions
classroom management
importing knowledge
developing analytical thinking
developing creative thinking
^6
as described in Chapter II, are summarized in Figure III.
The four categories of Facet C, are summarized in
Figure IV.
The ratings of the tapes were transferred to
matrices and percentages for each category v/ere calculated.
Since all lessons were not of identical length in time,
Category II was added in order to make each lesson have
an equal number of observations. (Appendix D contains
a copy of the matrices.)
Reliability
Three randomly chosen lessons v;ere rated twice by
different raters in order to calculate inter-rater reli-
ability figures, utilizing the Pearson v correlation.
For all three lessons the inter-rater correlation was
above 0.9» which was considered acceptable for this
study. (See Appendix D for the matrices of these lessons.)
Analysis
Results
Table III gives the results of the analysis of each
lesson according to the 10 categories of Facets A B.
Since one of the professors did not have a second video-
tape, his lessons were not included in the analysis of
these results.
It will be recalled that during the second lesson
the professors tried to demonstrate their ability to
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increase student participation by asking more questions.
It can be seen tbat the percentage of the lecturing in
the total lesson (Category 1) for the most professors
went down, and at the same time the percentages of asking
questions (Category 5) v^ent up. Moreover, for most
professors the percentages of relating nonverbally to
student response (Category 9) went up too, indicating
that the professors were listening to student responses.
In order to get a clearer picture of the changes
in the professors’ behaviors, four other scores for
I’acet A B were computed:
KC - Nonverbal communication
RS - Relating to student response and initiative
NL - Not lecturing
AQ - Asking questions
These scores are various combinations of the ten
categories. For example, asking questions is a combination
of Categories 3 and 8, namely, verbal asking questions
and non-verbal asking questions. Figure V summarizes
these four scores.
For each lesson these scores were computed.
Table IV gives the analysis of each lesson according to
these scores. From these results it can be demonstrated
that most professors changed in all of these dimensions.
For example, the percentages of asking questions went up
for 10 out of the 12 professors. The data presented in
PERCENTAGES
REPORTED
FOR
10
CATEGORIES
OF
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A
B
ON
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AND
SECOND
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Table III and IV were the basis for the statistical
analysis discussed in the next section.
It is important to acknowledge that the nature of
the subject natter in a given class was an uncontrolled
variable, which could be construed as determining the
suitability of a particular teacher behavior (e.g.,
questioning). In the light of this, the increased
incidence of questions on the second videotapes could be
attributed to a difference in subject matter.
It is interesting to note, however, that Table IV
reveals almost as wide a range in the frequency of
questioning among the first videotapes as there was
among the second videotapes. This would suggest that it
is not the nature of the subject matter per se, but
rather how the professor views it, that governs the choice
of teaching behaviors.
The second rating of the tapes focused on the level
of communication, or the thinking level, during the lessons.
The 2^ tapes were rated according to the four categories
of Facet C. Table V summarizes the percentages of each
category of Facet C in the first and second lessons.
It is clear from this table that in the lessons that
were analyzed little development of creative thinking
took place (Category C^). Moreover, the most of the
teaching was devoted to imparting knowledge (Category 02 )*
Nevertheless, most of the professors increased in (Category C^)
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developing analytical thinking. The data presented in
Table V were used for the statistical analysis discussed
in the next section.
Differences between means
The individual results previously discussed in this
chapter were combined for the purposes of statistical
analysis. A Two-tailed t-test was undertaken to determine
the significance of the difference between two means for
correlated samples.
Table VI gives the results of the t-test for the
ten categories of Facets A B. This table illustrates that
significant changes were found in Category 5 (asking
questions verbally at the .01 level), Category 4 (verbally
relating to student responses at the .01 level), Category 2
(verbally giving direction at the .05 level), Category 8
(asking questions nonverbally at the .05 level), and
Category 9 (nonverbally relating to student response).
There were no significant differences found in Category 1
(verbal lecturing). Category 5 verbally relating to
student initiative), Category 6 (nonverbal lecturing).
Category 7 (nonverbally giving directions), and Category 10
(nonverbally relating to student initiative).
Table VII gives the results of the t-test for the
four combined scores from Facets A B. This table
indicates
that significant differences were found in the
Scores AQ
(asking questions at the .01 level) and NL (not
lecturing
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TABLE IV
SCOi^ES ON FIRST AND SECOND TAPES
USING DERIVATION SHOWN ON FIGUPiE V
Professor Videotape No. NC RS NL AQ
1 1 15.2 15.7 56.2 7.82 10.2 15.2 26.1 9.4
CL
1 21.9 55.5 38.3 4.0
2 20.3 16.0 52.2 15.5
3
1 7.6 9 i'6 19.6 4.8
2 15.5 29.7 59.7 9.7
A 1 10.5 15.5 24.5 11.2
2 19.8 24.9 42.7 16.9
5 1 2.5 4.4 7.1 0.82 8.0 6.7 22.9 15.4
6 1 11.0 11.2 21.9 9.7
2 15.7 13.4 55.5 20.7
7 1 10.5 5.2 10.5 5.2f 2 15.1 14.0 22.0 8.0
8 1 22.1 25.7 41.
b
12.1
2 30.0 57.5 50.5 12.5
9 1 5.5 6.9 9.5 1.7y 2 15.7 7.4 27.8 20.2
10 1 17.2 24.6 59.5 12.5
2 23.7 20.2 31.4 11.0
11 1 59.5 28.4 45.2 16.62 26.0 26.0 59.8 17.8
12 1 19.2 27.5 46.8 19.52 33.4 59.1 71.1 32.0
NC = non-verbal communication
RS = relating to students response
and initiative
NL = not lecturing
AQ = asking questions
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TABLE V
PERCENTAGES
. OF FIRST AND SECOND TAPES FOR E-vCH SUBJECT
DLTOTED TO EACH CATEGORY OF FACET C OF TDS
Professor Videotape No. C^ C
2 6 6
1 1 4P.0 4770 11.0 U7U~
2 4.6 61.3 34.1 0.0
2 1 4.0 95.0 1.0 0.0
2 2.8 48.7 48.5 0.0
5 1 11.5 85.0 3.7 0.0
2 0.0 32.8 67.2 0.0
4 1 12.6 80.0 7.4 0.0
2 1.2 67.8 31.0 0.0
5 1 6.5 95.2 0.3 0.02 7.4 83.
q
8.2 0.0
6 1 7.0 64.3 28.2 0.0
2 7.5 69 .
0
23.5 0.0
7 1 1.5 96.9 1.6 0.02 3.7 87.3 9.0 0.0
8 .1 20.7 65.2 14.1 0.0
2 7.7 22.3 20.0 0.0
9 1 0.3 98.4 1.3 0.02 0.3
. . 89.2 10.0 0^0._.
10 1 11.8 68.1 10.1 10.0
2
_3.7
.
56.9 59.4 0.0
11
1" " 4.1 32.6 63.3 0.0
2 5.0 44.3 50.7 0.0 -
12 1 12.3 55.1 32.6 0.0
2 0.0 92.1 7.9 0.0
Cj^ = classroom management
C2 = imparting knowledge
C^ = developing analytical thinking
C^ = developing creative thinking
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at the .05 level). There were no significant changes
found in the scores KC (nonverbal communication) and
RS (relating to student response and initiative),
A t—test for Facet C was also undertaken^ but
there were no significant differences found, even though
it can be demonstrated from table V, that for most of
the professors there is a decrease in Category C2
(developing analytical thinking).
The results presented in this chapter are discussed
in Chapter V.
CHAPTER IV
RESULTS; PROCESS EVALUATION
TUg main focus ol "tliis siudy has bGon on dGtGrrnina—
fcion of fh© GffGcbivGnGSs of a modGl for improving
univGrsity teaching. Such an effort has, of course, its
affective dimensions. It seemed appropriate, therefore,
to ascertain whether or not the participants responded
positively to the program and whether there was anything
about it that they felt could be improved. If the
participants had serious reservations about the program,
then there could be a real question about its value,
even though there was change. If the participants felt
that parts of the program were weak, those parts could
receive sharp scrutiny in making adjustments for the
future
.
The professors’ reactions to the program were
obtained through a concluding questionnaire, which con-
tained both fixed and free response questions. The
professors were asked to answer the questions by checking
the answers that they felt were most appropriate. The
open-ended questions asked if there was anything that
the professors particularly appreciated and learned, and
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some called for their suggestions for changes and other
comments. This format gave the professors the opportunity
to respond in both a structured and an unstructured manner,
so as to provide a variety of information about the
program. Moreover, in order to elicit a thorough response
and to maintain the personal characteristic of the
program, the professors answered the questionnaires while
they were interviewed by two professors from the School of
Education at the University of Massachusetts. During
these interviews the chemistry professors evaluated the
program and discussed some of their concerns. These
interviews were the basis for the summary reports of
evaluation interviews that were written by the Education
professors. At the end of the program, there was a
meeting with the Long Range Planning Committee of the
Chemistry Department to discuss the program and draw
implications for future activities.
This chapter will summarize the responses of the
professors and the reaction of the Long Range Planning
Committee of the Chemistry Department to the program,
as well as the conclusions derived from analysis of
these responses.
Concluding Questionnaire
This section includes the summary of the responses
to the concluding questionnaire and these responses will
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be discussed pointing out the strengths and weaknesses.
Table VIII summarizes the responses of the participants
to the questionnaire.
Data Collection Procedure
The first section of the questionnaire was concerned
with the data collection procedure. It appears that the
purposes for collecting the various kinds of data was
clear. Generally
»
the videotape did not seem to disi'upt
the classes j and the times when it was seen as intrusive
were due to 1) technical problems with the equipment,
2) failure of the caraeraperson to be prompt, 3) untrained
cameraperson. It is quite simple to make the video-
taping unobtrusive, but there are these little things
that are very critical to do this, for instance, setting
up equipment beforehand, promptness, checking the equip-
ment for recording and audio level, and steady camera
work. It was usually a result of these small, but
critical, oversights that caused the videotaping to be
viewed as disruptive. In regard to the quality of the
tapes, it seemed to be satisfactory.
The SCAT (Student Centered Analysis of Teaching)
caused some controversy. All professors pointed out that
too many skills were considered and that too many questions
were asked. This led to two problems: 1) The professors
who were not familiar with this approach in analysing
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TABLE VIII
SUMMARY OP FACULTY RESPONSE
TO CONCLUDING QUESTIONNAIRE
Sex F-16^
Years of University Teaching 4 - 17 years, (Mean 11 years ^
Age
:
Under 25
25 - 30
31 - 35 15%
36 - 40 24%
41 - 45 30%
Over 45 23%
Extent of training in teaching:
None 8%
Teaching assistantship only 76% (years )
Other 16% - (Degree in Education)
Attitude toward project at outset: (check one)
Very enthusiastic 38%
Mildly enthusiastic 24%
Curious-Interested 38%
Reluctant
Pressured
Data Collection Procedure
Videotape Recorder:
1. Purpose clear: 92% Yes 0 No 8% N.R. (no response)
2. 'carried out unobtrusively: 77% les 23% No
3. Acceptable quality: 84% Yes 16% No
SCAT (Student-Centered Analysis of Teaching)
4. Purpose clear: 76% Yes 24% No
5» Administrated Unobtrusively: 46%Yes 46% No 8% N «R.
Represents percentage of 13 subjects checking particular
answer
TABLE VIII Continued 61
6. List of skills useful For'improving' teaching:
68^ Yes 24^ No 8%
7. Number of skills considered:
92^ Too many ^Reasonable Too few 8% N«R.
Self-Analysis Questionnaire
8. Purpose clear: ^2% Yes 8% No
9 . Of reasonable length: 76% Yes 16^ No 8% N,R,
10.
Useful in helping me focus on aspects of ray own teaching
76% Yes 24% No
Feedback
11 .
12 .
15 .
14.
15 .
16.
Time between data collection and feedback v/as:
8% Too long 92% Reasonable
Individual feedback session was:
8% Too short 76% About right 8% Too long 8% N.R.
The individual feedback session was:
8% Threatening 92% Not threatening
Feedback session raised awareness of a teaching problem:
100% Yes No
The individual feedback session v;as-:
1 . 38%
2. 46%
5 . 8%
4. 8%
5 .
Viewing the tapes was:-
1. 60%
2. 24%
3 . 8%
4. 8%
5 .
Very helpful
Helpful
Somewhat helpful
Not very helpful
Not helpful at all
Very helpful
Helpful
Somewhat helpful
Not very helpful
Not helpful at all
17 . Data provided by
1 .
2 .
5 .
4.
5 .
6 .
students was:
Very helpful
13% Helpful
30% Somewhat helpful
13% Not very helpful
74% Not very helpful at all
16% N.R.
TaBLK VIII Continued 62
18.
19.
Data provided by Comparative Analysis was
Very helpful
2. 389^ Helpful
5 .
4
.
5 .
8^ Somev;hat helpful
19^ Not very helpful
19% Not helpful at all
6. 24% N.R.
Rank order value of aspects of feedback for you.l^^lcate by asterisks^ which of those activities
are essential components of analysis and treat-
ment for the improvement of teaching.
Indicate rank: 1-2-5-4.
* 13 Comparative Analysis
37 Educational Consultant
20 Student-Centered Analysis of
Teaching
^2 Videotape Recording
Summary of weighted rank order of preference
Activity after Feedback
20. The activities I engaged in after Feedback were:
(check any or all)
31!^ A. Discussion with students
16% B. Viewing videotape with students
76% C. Planning and trying new strategies
in the classroom ana reviewing the
tapes
16% D. Trying new ways of evaluating students
100% E. Discussion with educational consultant
23% F. Reading materials related to teaching
100% G. Independent reflections about my
own teaching
68% H. Viewing tape of educational consultant
I. Other (specify) talk w/ colleagues
Activity agreed upon met with my own perceived needs:
62% Yes 50% No 8% N.R.
Table VIII Continued 65
22. The activities'! enga'ged in were;'
1. 50% Very helpful
2 * 24% Helpful
5 - 50^ Somev;hat helpful
4. 16% Not very helpful
5 . Not helpful at all
25 . The activities I engaged
insights
;
in provided me with new
Yes 16% No 00| N.R.
24. The activities I engaged
to practice new skills:
in gave me an opportunity
59% Yes 55% No 8% N.R.
25 . The Group meetings in which I participated were:
1. 8% Very helpful
2 . Helpful
5 . 50% Somewhat helpful
4. 50% Not very helpful
5 . 24% Not helpful at all
N.R.6. 8%
26. In the Group meetings that I participated in, worth-
while points were raised:
68% Yes 24% No 8% N.R.
Educational Consultant
27 . Having background in same: discipline:
1. 60% Very important
2 . 24% Important
5 . 16% Somewhat important
4. Not very important
5 . Not important at all
28 . Being a member of ray own department
:
1. 8% Very important
2 . 8% Important
5 . 8% Somewhat important
4. 46% Not very important
5 . 3054 Not important at all
t
TABLE VIII Continued • 64
29 .
30.
31 .
Being of a different
1
.
__
2
.
___
3 .
4.
5 .
Being nearly
1 .
2 .
3 .
4.
3 .
sex;
16%
84%
age
8%
31 ^
61%
Very important
Important
Somewhat important
Not very important
Not important at all
Very important
Important
Somewhat important
Not very important
Not important at all
The Educational Consultant’s behavior was:
(check one or more)
68% Not threatening
Directive31%
92%
33%
8%
92%
Friendly
Businesslike
Authoritarian
Low-key
Enthusiastic
Threatening
68%
84%
31%
84%
Superficial
Knowledgeable in
Education
8%
Knov/ledgeable in
Chemistry
Thorough
Sincere
Understanding
Non-directive
76% Prepared for sessions
General Questions
32. Did the program take too much time this semester?
16% Yes 84% No
If so: How could the program be shortened?
33 . Were your expectations met?.
46% Ye s 38% No 16% N .
R
TABLi) VIII Continued 65
3^. How would you change the process of this program,
points?^^^
teaching, both generally and at specific
35. Considering the input of (1) the Educational
Consultant and (2) the Student-Centered Analysis ofTeaching, which is more useful?
a) In analyzing teaching performance?
(1) (2) 16% N.R.
b) For improvement?.
-8^^ (1) (2) 16% N.R.
56. Has this program helped you in your teaching?
If so, how? (i.e. What did you learn? What did you
become aware of? Did you try new things? Do you
consider making changes next semester?- In the
future? etc.)
61% Yes 31% Somewhat No 8% N.R.
37. Would you like to continue to participate in the
program? In what way?
76% Yes 24% Maybe No
38. Any additional comments?
/
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teaching were overwhelmed, and 2) the administration of
the SCAT was obtrusive, as a whole lesson (one hour)
was needed to complete it. Nevertheless, most professors
found the list of skills useful for improving teaching.
The self-analysis questionnaire seemed to be of
reasonable length and helped the professors in focusing
on aspects of their own teaching.
Peedback
The perceptions of the feedback were that they
felt that it was not threatening, that the length of the
sessions (one to two hours) was satisfactory, and that
the feedback sessions seemed to be very important to
the professors in raising the awareness of teaching
problems. This is substantiated by the way they looked
at the individual feedback session and the viewing of
the tapes, which was generally positive. On the other
hand, the data provided by the students and the compara-
tive analysis did not seem to be very helpful. The
opinions on these questions varied from helpful to not
helpful at all. The reasons for this may be sev.'eral.
First, the SCAT was too long and may have created a
negative affect. Second, most of the professors would
not give up an entire class period for the SCAT and
consequently handed it out to the students to take home.
The percentage of students who returned it was very
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small, suggesting that th^ professors reluctance to use *
class time was viewed by the students as a lack of real
interest in their feedback. Third, more research is
needed on how to gather, interpret, and present student
data to the professor. It may very well be that the
student data was not presented in the best way. In
fact, the SCAT is presently undergoing revisions based
on the data gathered from this and other studies.
On the whole, the professors were positive on
feedback mechanisms. They were very positive on the
individual feedback sessions and viewing the tapes;
they were positive, but less so, about the student
feedback and the comparative analysis. This is clearly
indicated in the weighted rank order of preference
(question 19) • The scores were obtained by assigning
four points to rank order one, three points to rank
order two, two points to rank order three, and one point
to rank order four. The videotaping and the educational
consultant received very high schoes. The novelty feature
of the videotape may account for some of the preference for
the videotape feedback. Similarly, it is possible that
the opportunity to talk to someone about how they are doing
in the classroom may account for some of the high prefer-
ence for the educational consultant, or this may be largely
a function of a single personality. Even so, it is
consistant with the research relative to self— confrontation
I
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and supervision.
Activity after Feedback
All professors particips.ted in two or more activities
after the feedback session. Most of them found these activi-
ties rather helpful. It provided them with new insights
and gave to some of them an opportunity to practice new
skills. The activities usually met the professors'
perceived needs. One issue which needs to be explored
more is that of the group meetings. Even though most
professors mentioned that worthwhile points were raised,
they did not seem to find them helpful. Several reasons
could account for this: 1) inconvenient meeting time,
2) lack of individual attention in large group, 5) only
two group meetings, 4) topics not relevant to their
individual teaching concerns, and 5) 'the group meetings
may have been too much of a burden on their already
busy schedules. Also, it may have been more useful to
utilize their own videotapes for discussion and analysis
in the group sessions.
In summary, most professors found the activities
after feedback useful, and felt that they would like
even more practice and information.
Educational Consultant
From the questionnaire data, it is clear that for
this group of professors it was very important that the
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©ducational consultant was of the same discipline. The
question that can be asked is whether it was important
order to establish credibility or whether it is
a prerequisite for this role. Is the knowledge of the
subject matter crucial in analyzing teaching? This is
a very important issue. In examining this, one does
well to keep in mind the process of operations research,
a field that has enjoyed a great deal of success in this
area. In this type of research, people enter ajceas in
which they have no substantive knowledge of a business and
are able to improve processes very successfully. This
would seem at odds with the data here. Instructional
development centers at other institutions are not subject
matter oriented, and their staff seem to help teachers
improve instruction as system analysts, without any
knowledge of the subject matter. So, the credibility
aspect may be the dominating factor. In the absence of
further research, the tentative conclusion is that an
educational consultant knowledgeable of the discipline
may have an advantage. In any event, chemistry professors
saw it as very important to get started.
According to the data, the educational consultant
does not have to be a member of the department, and it
seems that faculty are willing to accept a professional
in education in their department and work with him on
improving teaching.
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In the rating of the educational consultant's
behavior, the highest aspect included "enthusiastic,"
friendly, and "sincere." These are characteristics of
not only a good teacher but of a person that one would
respond to. The second aspect was knowledge both in
chemistry and education, and prepared, i»e., one brings
resources with him. The third aspect is that one is
intentional, meaning that he gives purpose to the activity.
Always, the initial response is to people as people,
the second response is to what the person is bringing to
the enterprise, and the response is the purpose to which
he is directing the enterprise. There seems to be an
inter-relationship among these things.
Looking further at the educational consultant's
behavior, it seems that the person was perceived as being
directive, businesslike, and prepared for sessions.
It is important that this could be done while still being
considered not threatening, friendly, enthusiastic, and
sincere. The educational consultant does not o^st come
in and be nice. The fact that the educational consultant
had expertise and was trying to do something with it did
not necessarily mean that being directive was perceived
as being authoritarian (as one might suspect), or that
being businesslike was seen as threatening.
Based on the responses to this section of the
questionnaire it seems that the role played by the
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educational consultant was one of the most important
aspects of the program.
General Questions
The last section of the questionnaire included
some open-ended questions and was intended to get an
overall picture of how the professors felt about the
program to improve university teaching and whether they
would like to continue to participate in the program.
The professors did not feel that the program
demanded too much of their time during this semester.
Moreover, no one suggested that the program should be
shortened. On the contrary, most professors indicated
that they might have more time and would have liked to
have a continuation of the more follow-up videotaping and
discussions with the educational consultant. Host professors
(84^) valued the input of the educational consultant over
any other input. The short length of the program may
account for the fact that only 5O /0 of the professors felt
that their expectations were met. It is important to
remember that every participant in a program comes with
his own set of expectations and it appears these should
be clarified and addressed openly in the beginning of a
program. The answers to the question, "How would you
change the process?" were:
- long term program with cooperative effort. Only over a
long period of time, can you have lasting effect.
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would have to be continuing program to be effective,
discussion with students at end of course involving
viewing the tapes.
set-up of a basic prograiu for graduate students to
obtain basic teaching concept,
follow-up filming and discussion.
more follow-up. Two videotapings were not sufficient.
More discussion of the philosophy of teaching in our
situation.
make student questionnaire shorter. Reduce number of
skills analyzed.
needs more time to be valuable intrusion of idea (e.g.,
increasing student participation) need to collect more
data on v;hat should be done to improve teaching. This
will vary from person to person and class to class,
student questionnaire seem valueless. Videotaping may
be useful, but stresses points which may not be improved.
Analysis by consultant seems most valuable,
it should be linked in some fashion to the national
governing promotion and merit. This may be impossible
in a discipline-oriented profession.
this should lead to program for training teaching assist-
ants.
open discussion with all instructors of a particular
course.
To the question, "How this program helped you in
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your teaching? If so, how? the responses were very
positive. The answers were:
- more conscious (but not self-conscious) of what I am
doing,
- more involvement of students — via questions — more
logical presentation of material and emphasis of
important items,
- mainly in style of teaching and attitude towards students,
I tried to modify my response to students in class and
to consider the aims of specific topics and they were
presented and tested,
- videotaping aided in showing what the students were
actually seeing,
- helped to a limited extent; am trying to involve students
more actively in classroom procedures,
- I became aware of the need to encourage the students
to be more active in class, I am also aware of the fact
that I spend too much time lecturing and directing the
students, sometimes regardless of their needs, I still
need better techniques for involving more students in
discussions more varied activities.
- I became much more aware of myself as a “teacher. I
worked on use of questions and class discussion as
teaching devices.
- has initiated discussions with other colleagues about
some fundamental ideas in teaching regarding amount of
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material covered, guiding policies, what is expected of
students, I have a different course this semester, and
I plan to spend more time in discussion of problems.
- I don't know. As I've indicated, awareness of problems
is raised, but satisfactory solutions have not been
offered.
- aw8j?e of 'sourpuss" presence in class. Plan on improving
this.
- yes, it revived most of my thinking from B.S. Ed days.
Two major changes in my approach have come along;
1) More emphasis on higher goals; 2) Expanded use of
options in exams.
- yes, while probably not causing me to introduce new
things, the program indicated that a philosophy used
eaxlier merited consideration and 1 have attempted to
return to it.
- it has helped. I have tried new approaches in the open
discussion period.
The responses to the open-ended questions were
generally positive and raised very important issues that
should be considered in improving the program.
Summary
The responses to the concluding questionnaire have
been presented and the highlights briefly discussed. It
seems that the greatest value of this whole project has
been the following:
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1) Raising awareness and deliberately thinking about
improvement of teaching in collaboration with others.
2) Doing something about it.
3) Finding and talking with others whose high priority
concern is the genuine improvement of teaching.
In general, nearly all the responses support the
inference that the professors considered the program
useful. However, there were devinitely some specifics
that could be improved, and this is where the greatest
benefit is dex'ived from the questionnaire. These problems
and suggestions will be one section of the implications in
the concluding chapter.
Additional Evaluation
In addition to the objective evaluation obtained by
rating the videotapes and the subjective evaluation of the
program by the participants,, two other semi-formal reports
illustrated the effectiveness of the program. These
reports are 1) summary reports of the education professors
who interviewed the participants in the program, and
2) a memo from the Long Range Planning Committee of the
Chemistry Department to the Clinic to Improve Teaching at
the University of Massachusetts.
Summary Reports of Concluding Interviews
The evaluative data yielded by the questionnaire ws.s
augmented through and supplemented by the participatory
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observations of the experts who participated in the data
collection.
Two professors from the School of Education,
knov/iedgeable in the area of instructional staff development,
conducted the interviews with the 13 professors of the
Chemistry Department who participated in the program.
During these interviews the chemistry professors completed
the concluding questionnaire and discussed the program
with the education professors. This accomplished two
things: 1) it provided an immediate means for clearing
up questions the chemistry professors had about any
questionnaire item, and 2) it created a context in which
the education professors could explore in depth some
of the questionnaire responses, as well as issues raised
by but not addressed in the questionnaire.
Each of the two education professors prepared a
summary report (see Appendix E), which added his own
observations based on peripheral interview data. Much of
the substance of these reports is reflected in the inter-
pretative discussion of the manuscript.
Memorandum of the Chemistry Department
At the completion of the program to improve teaching,
the Long Range Planning Committee of the Chemistry Depart-
ment held two meetings to evaluate the effectiveness of
the program. An outcome of these meetings was a proposal
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to the faculty of the' Chemistry Department
,
which included'
four suggestions:
1) A continuation of the cooperative program with the
School of Education during the spring semester,
particularly involving laboratory instruction
evaluation.
2) The establishment of a seminar program in teaching
improvement. Interested graduate students could
enroll and some faculty participation would be sought.
3) The appointment of a member of the Chemistry Department
staff as a coordinator of teaching improvement.
4) The implementation of some of the measures proposed
in the GETCHEM (a proposal to improve graduate student
experience in teaching chemistry) program.
It would seem that the program carried out in the fall
had some impact on the attitude of the Chemistry Department
toward teaching, and it apparently served as "set induction"
for further instructional development. It quickly became
clear that improving teaching in the classroom is only
one aspect of instructional development, and, in fact,
can be dealt with only in conjunction with curriculum
development using new educational techniques and evaluation
procedures. (Appendix E contains a copy of the Memorandum.)
The fact that the Chemistry Department started to
look into these problems seriously and to seek solutions
is one value of such a program.
CHAPTER V
SUMMARY AND CONCLUSIONS
The objectives of this chapter are to summarize
the purposes, procedures, results, and conclusions of the
study, as well as to discuss the implications of the study
for improving university teaching and future research.
Purposes and Procedures
The purpose of this study was to develop and evaluate
the effectiveness of a model designed to improve university
teaching. The intent has not been to establish an
orthodoxy. This investigation, which included a field
test utilizing a combination of concepts earmarked in
earlier research, has sought to expand on knowledge of
how these concepts are made manageable in practice. This
model consists of several aspects which focus on some of
the problems involved in such a challange. These problems
are 1) developing participation, 2) creating awareness of
the need for change, 3) analyzing needs and specifying
objectives, 4) selecting and utilizing treatments that
bring about desired changes, and 5) evaluating progress.
The model for improving university teaching was
field tested through a program that utilized volunteers
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from the chemistry faculty of the University of Massachusetts
at Amherst.. Thirteen professors volunteered after several
meetings were held to explain the program and clarify
issues of their concern. All subjects completed a per-
sonal interview and a series of questionnaires. The
questionnaires v/ere designed to analyze teaching according
to 24 individual skills. The professors were then video-
taped and their students asked to complete similar question-
naires. The questionnaire data was transferred to a
Comparative Analysis Form, In addition to the Comparative
Analysis, the students* responses were summarized, and a
computer printout provided a detailed analysis of the
students' responses.
The faculty then had the opportunity to compare their
questionnaire responses with those of their students and
view the classroom videotape with an educational consultant.
The purposes of this session were 1) to confront the
professor with himself, through videotape, as a teacher;
2) to enable him to see himself as his students see him;
3) to analyze his teaching in light of his self-analysis
and his students' responses; and 4) to analyse the video-
tape with the help of the educational consultant, focusing
on one or two issues.
At the end of the session, a strategy for change was
chosen, based on the areas of concern. The two skills
that were chosen w'ere asking questions and increasing
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student participation. Various “activities were offered
to focus on these skills; for example, selected readings;
group discussions among the professors, facilitated by
the educational consultant; and discussions between the
P^®^®^^ors and their students. Follow-up videotapes were
then taken with individual playback sessions afterward.
During these sessions, the professor and the educational
consultant focused on the skills that were agreed upon
and looked for change. At the conclusion of the program
each participant was interviewed by a researcher, using
a structured interview form, in an attempt to find out
how the participants responded to the program and elicit
their evaluative comments and suggestions for possible
changes. The videotapes and interviews became the basis
for analysis of the effectiveness of the model.
The videotapes were evaluated by an interaction
analysis technique, using the Technion Diagnostic System
(TDS) coding instrument. Independent raters examined
the two half-hour videotapes of each professor and coded
the instructional process every three seconds. The
videotapes were rated twice, once according to ten
categories of communication method and a second time .
according to four categories of communication level.
Since the professors worked on asking questions and
increasing student participation, this instrument was the
most suitable for determining whether the professors
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achieved their goal.
The evaluation of the concluding questionnaire was
based on the answers of the professors to each question
(summarized in percentages) and their comments to the
open-ended questions
.
Results and Conclusions
Viedotape Analysis
The results of the statistical analysis of the means
for the first and second videotapes of the participants,
showed the ratings of the second videotapes to be signifi-
cantly more favorable. As reported in Chapter III,
significant changes were found in Category 5 (asking
questions verbally at the .01 level), Category 4 (verbally
relating to student responses at the .01 level). Category 2
(verbally giving directions at the .05 level).
Category 8 (asking questions nonverbally at the ,05 level),
and Category 9 (nonverbally relating to student response
at the .05 level). There are also significant differences
between the first and second videotapes in two of the
combined scores AQ (asking questions at the .01 level)
and NL (not lecturing at the .05 level). No significant
differences between the first and second videotapes were
found in the categories that measured the thinking level
(level of communication).
Even though significant changes have occurred, the
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the question of whether these changes were internalized
and became part of the teaching strategy and repertoire,
was not answered. The shortterm program did not allow
the professors the time to concentrate on the thinking
level of their lessons; therefore, no significant changes
were obtained in this dimension. Nevertheless, it appears
that for individual professors there was an increase in
developing analytical thinking and a decrease in imparting
knowledge
.
Questionnaire Responses
At the end of the program, each participant completed
a questionnaire seeking judgments about the strengths
and weaknesses of the model and polling feelings about
the program.
In general, the responses to the objectives, pro-
cedures, and results of the program were positive. Such
data give strong support to the contention that a program
to improve university teaching can be implemented and
carried out successfully; further, such an enterprise can
arouse a genuine interest in the teaching-learning process,
develop desire to continue such a program, and prompt
investigation of new approaches. But one has to bear in
mind that generally there still is a great deal of resist-
ance to the idea by individuals and groups, and the initia-
tion of an improvement program should be a non-threatening
as possible. The questionnaire proved to be valuable in
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identifying some strengths and weaknesses of specific
parts and of the program as a whole.
The strengths of the program seem to be in the
combination of two major aspects, which provided the
participants with new insights and raised their awareness
of teaching problems: 1) the use of videotape for self-
confrontation purposes and 2) the educational consultant
role and characteristics. The objective, accurate,
impartial feedback of the videotape gives the opportunity
to analyze and discuss teaching on the basis of valid
data.. But this data has to be given to the professor in
a way which he can accept in order to bring about any
desirable change. The educational consultant has to
establish an atmosphere of openness, honesty, trust,
relia.bility
,
professional and personal interest, and
confidence, and at the same time provide professional
resources and input in a nonthreatening way.
However, the questionnaire responses pointed out
some weaknesses that could be improved. The major improve-
ment needed appears to be in the student questionnaire.
Its major problems were its length, administration,
presentation, and interpretation. Because of the
limitations of this aspect, the desireability and value
of student feedback was questionned.
Another activity which should be improved is the
group discussions. It is clear that if the structure of
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these groups, as well as the timing and content, were
revised so as to be more relevant and responsive to the
professors' needs, this part of the program would improve.
A third concern was the length of the program. The
participants found it too short to have a lasting affect.
In fact, most professors expressed their desire to continue
the program in the future.
Memorandum of the Chemistry Department
One of the most important outcomes of this program
was the decision of the Long Range Planning Committee to
invest more time, effort, money, and other resources in
an instructional development program in the Department.
The areas which they decided to investigate are much
broader than the initial program of this study, such as
1) the use of media and technology in teaching; 2) the
introduction of new educational techniques; 5) the develop-
ment of a course for teaching assistants in the principles
of teaching and the psychology of learning; 4) changes in
the curriculum in order to be sensitive to individual
differences in students' ability, background, pacing, and
major interests. In the meantime, until these suggestions
could be introduced, they decided to proceed with the
program to improve teaching using the existing facilities
and resources in the department and in the School of
Education.
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Summary
The results of the rating of the videotapes, the
responses to the questionnaires, and the suggestions of
the Long Range Planning Committee to the faculty of the
Chemistry Department, indicate that the model for improving
university teaching probably was effective. The model
and the various activities it offers show promise of
being useful in helping to improve university teaching.
Implications for Instructional Development
During the past several years, in face of increasing
enrollments, limited financial resources, an explosive
increase in the amount and complexity of knowledge, and
an increasingly widespread dissatisfaction with the
quality of undergraduate education, the need for
instructional development programs to assist college
faculty in improving instruction became clear. The model
for improving university teaching developed and evaluated
in this study is a modest contribution to this field.
This study suggests that even though the university
environment provides few incentives for faculty to improve
their instruction, and economic and social pressures
emphasizB increased productivity rather then teaching
effectiveness, it is still possible to implement a program
to improve teaching when the only reward is the improvement
itself.
b6
Nevertheless, it seems desirable to develop some
kind of reward system for those faculty who commit them-
selves to this idea, such as small grants to try out new
or smaller teaching loads to allow the time needed
to engage in such a program. This suggests that there
needs to be strong administrative support if the program
is to be successful.
In the present study, the professors attempted to
improve some teaching skills and the model seemed to be
effective in facilitating this change. It became clear,
however, that a broader strategy should be employed for
such a program to be effective and bring about not only
the improvement of teaching but also improvement of learning.
Classroom teaching is only one aspect of instruction.
There are at least three other major aspects: 1) curriculum
development or course design, 2) instructional media,
and 3) techniques of evaluation. Often the teaching
problems identified in the classroom are only symptoms
of the real problems in another area. Here is where the
educational consultant's role is critical. As this study
indicates, the participants thought that the educational
consultant was one of the most important aspects of the
program. The educational consultant should work closely
with the faculty members, assist them in analyzing and
solving instructional problems, help them apply principles
of learning and motivation to the planning and practice
of instruction, help them design their courses and
exams, and help raise the instructional capabilities of
individual faculty members. For example, in this study,
no significant changes were obtained in the thinking
level in the classroom. Most teaching consisted of
imparting knowledge. One of the reasons could be the
curriculum of the courses. In order to achieve a signifi-
cant change in this dimension, a thorough investigation
into the curriculum should be undertaken, and new
techniques and methods of teaching considered.
Another concern that surfaced in this study was
the length of the program. It was too short and the
professors did not feel that they had enough time to
internalize what they learned and make it part of their
everyday teaching style. Such a program should be an
ongoing activity in each department, and where an educa-
tion specialist is not available, a cooperative effort
of the faculty members should be undertaken to analyze
each other's teaching and discuss ideas in education.
Implication for Further Research
This study answered a few questions about improving
university teaching, but left many more questions
unanswered. Some of these questions should be investigated
in the future.. One could easily build a case for the
replication of this investigation to establish the
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consistency of the finding’s. Moreover, replicating the
study by changing some of the variables would serve to
identify the factors that really make the difference, such
as different intervention processes, different styles of
supervision, amounts and kinds of practice outside the
classroom, perhaps new and different data sources.
In this study the investigator served as the single
educational consultant and had a liiasters degree in chemistry.
A comparison of different educational consultants in terms
of personality and discipline is needed. Should the
educational consultant be able to perforin all functions
or can a team be developed consisting of a content
specialist (the faculty member), an evaluation specialist,
a media specialist, and a curriculum developer, or should
faculty members be trained to perform all these functions?
More studies are needed to determine the best ways
to use student feedback and group discussions to improve
instruction. Some of the research suggest that these
are important resources, but the efficient way to use
these resources in instructional development needs to be
explored.
The question of the persistence of the improvement
in the participants could be investigated. From the
present study one can say only that the experimental
subjects exhibited significant change immediately after
the treatment. Relevent future research could determine
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how long such a program should be, and how many cycles
of the model a professor should go through so that the
changes will persist after a year or more ond become part
of the professor's teaching strategies.
and this should be self—evident—
-any
inquiry seeking to strengthen instructional development
programs should look to reflected change in student attitude
and achievement as the ultimate test of its efficacy.
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PLANNED RF.PETITIOM
This skill involves the repetition of main ideas, concepts, or key
facts, in order to help students learn the material.
1. Once the professor has introduced new ideas does he repeat them
during the lesson?
j 1 1 2 3 1 A 5 6 7 1 8 1 9 1
Prof, never
repeats ideas
Prof, repeats
ideas right num-
ber of times
Prof, repeats ideas
too often - bores
students
Does the professor use a number of different approaches to
explain his concepts?
12 3 A
1
5 b
i 7 1 8 9
Prof, never
.vanes his
approach
Prof, always uses
a variety of
approaches
Prof, uses too many
approaches - becomes
distracting
Does the professor summarize lessons? .
1 rn 2 1 T” A r 5 1 1 7 8 9-1
Prof, never sum-
marizes
Prof, summarizes
whenever necessary
Prof, summarizes in
too much detail
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2
ELABORATION
At times an important point will require in-depth explanation.
The skill of elaboration occurs when a particular point is discussed
in greater detail during a presentation.
A. How often does the professor ask if further elaboration is necessary
for comprehension?
IZO
Never asks if
further elabor-
ation is neces-
sary
Usually asks when
elaboration is
needed
Asks too often if
elaboration is
necessary
5. How well can the professor determine when additional informa-
tion is required for student comprehension?
rzo
Is a poor judge
of when to elab-
orate
Knows exactly Elaborates too
when elaboration often
is needed
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asking ounsTTn\’<;
Questions often help students to clnrifv • w
their thinking, and to coherently sur..u>rize d.eir thou^us"® ’o"e
6. How many questions does the professor ask during a' presentation?
I 1 i T
Not enough ques-
tions asked
About the right Too many questions
number of questions asked
asked
7. Does the professor ask questions which require students to give
more information or to clarify answers?
I
l
I 2 I 3 I
Short answers will
suffice
8
Balance between Ansv’ers all must
short & long be long & detailed
answers is even
8. Does the professor ask questions for which there are no ’’right" or
’Vyrong" answers, but many responses?
C I
Questions always
have one right
answer
Questions have Never sure what
several acceptable answer Professor
answers believes is correct
9. Does the professor check to see if students understand the main points
of a lesson by asking students to give examples illustrating the point?
7 8
Students aren’t
asked to give
examples
Students often
asked to give
examples to demon-
strate their
understanding
Students asked
to give examples
when it is clear
they understand
answers
SETTING THE STAGE FOR A LESSON
Setting the stage for a lesson is a skill that measures the attempt tobegin a lesson in a way that catches student attention and captures studentinteres t.
10. To what extent does the professor use introductions?
r~T
He never
uses intro-
ductions
He uses intro- His introductions
ductions when are too long
appropriate
11. How interesting is the professor's introduction?
Tj
Introductions are
dull & uninteresting
Introductions are
lively & engaging
Introductions are too
"showy" - don't see
what introduction
has to do with lesson
12 . Would the professor's Introduction be likely to help you
remember the material covered in the main part of the lesson?
Introductions make Introductions confuse
it cxtemely easy students about main
to remember what points of lesson
lesson was about
Introductions. are
not helpful in re-
membering lesson
meeting student keeps
A professor vho anticipates student needs should organize
operate his course in conjunction with student feedback.
and
13. Is the professor genuinely interested in meeting student needs?
3 A 5 6 7 8 1 9
Prof, not inter-
ested in student
needs
Prof, highly in-
terested in stu-
dent needs
Prof, can be sv?ayed
too easily by stu-
dent needs
14. Does the professor request information from his students
regarding course content?
1 5
He never requests
student feedback
on course content
He is genuinely
interested in
student feedback
about course
content
He is overly con-
cerned about how
students feel - should
be more independent
Does the professor make the course material relevant to the
experiences of the students? (Does he take past experiences
Into account when he prepares lectures?)
6
~
I
8~ m]
Prof, never takes
past information
about the student
Into account-
makes same mis-
takes
Prof, adjusts
very well when-
ever experience
dictates change
Prof, changes
course at every
hint of student
dissatisfaction
lOi
OPTIONAL INSTRUCTION
A professor's belief in options is reflected in this skill of
Identifying alternatives for students to demonstrate proficiency or
satisfy requirements.
16. Does the professor
his class?
accept the concept of options for students in
1
12 3 ?T~] rn .7 J C~] 9
1
Prof, does not
make options
available
Prof, makes exactly
the right number
of options
available
Prof, makes too
many options
available
17. How open do you believe the professor would be if you proposed
an option to his class procedure?
| 12-3 4 1 5 1 6 1 7 i 8 i 9 1
.(
«
He would not be
open at all -
probably angered
He would be open
for discussion -
friendly
**
•
’
Students could
suggest anything
& he would agree •
In what aspects of this course are options appropriate?
18. class attendance 1-
19. assignments 1 2
20. pre-requisites “T“ 2
21. examinations 2
22. objectives 1 2
'l
'
APPROPRIATE . INAPPROPRIATE
In what aspects of this course are options available?
23.
24.
25.
26.
27.
class attendance
assignments
pre-requisites
examinations
objectives
TOO FEW
1
2
7
T
T
RIGHT AMOUNT
T
T
TOO MANY
7
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CHARISMA
Charlsnatic characteristics include respect by others, an abilityand desire to make others feel important, style of living, and how
orthodox or unique an Individual tends to be.
28. Is the professor charismatic?
Prof, is not
charismatic
Prof, is effect-
ively charismatic
Prof, is trying too
hard to be charismatic
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VERBAL Fl-UENCY
This skill reflects an individual's ability to coirjnunicate what
he intends.29.
How often" did the vocabulary that the professor used lead to
confusion in understanding the lecture?
Professor's
vocabulary caused
confusion for
students
.
Students always
understood the
words the prof,
used.
Professor's words
were too simple for
the students.
30.
Was the rate at which the professor presented his material
appropriate? Did he try to cover too much too fast ?
r~T~]
~
3 A 5 6 ^ 9
Professor's
presentation
rate too fast.
Professor's
presentation
rate about right.
Professor '
s
presentation rate
too slow.
31.
Does the professor repeat attempts at explanations or directions,
or is one attempt usually all that is needed?
Prof, usually
needs to repeat
To communicate
one explanation
usually suffices
for the prof.
Prof, refuses
to repeat even
though it is often
necessary.
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.
access to Professor identifies
-md
-^‘^ents is a measure of
•y ot interpretation.
32
. Does the professnr ,^„
^octs or interpretationroff"acts? receiving
Students unsure if
they are receiving
facts or interpre-
tations
:i=iii
Professor distin-'
guishes betv;een
facts and inter-
pretations
Professor is too
concerned about
facts vs. interpre-
tation
33. Does tho professor over lecture k
^vrroouded tho
..otorlel ho Is dooU„1
,^1
'^?'’""“''"^"
c
34 .
Professor never
discusses contro-
versy
Profes.sor often
discusses contro-
versy
Professor spends
too much time
discussing
controversy
of the Intcrprotations
cxmxxmn no; —
Professor doesn't
cite other sources
HI HI
Professor alwavs p-y-wfeerrofe.ssor crear<^c-providos suggostlons confuslor, by oittagfor othor sources too t,a„y rosoorcor-
should categorize and
sort them out
I
CREATIVITY
The creative Individual is one who is able to juxtapose and
combine elements in original ways to form new ideas, concepts, or
solutions.
How often does the professor refer to the concept of creativity,
implicity or explicitly during class?
nm
Prof, never refers
to creativity
Wlien appropriate
prof, refers to
creativity
Prof, constantly
refers creativity
overly concerned
with this aspect
36. Does the professor utilize different methods to present information?
rn 3 1 4 5 I 6 1 CO
Prof, seldom varies Prof. varies meth- Prof, changes
methods of presen- ods of presentation methods too often -
tation frequently confusing and not
helpful
37. Does the professor encourage creativity?
)
He doesn't seem to
care about crea-
tivity
He encourages He seems to only
creativity value creative
students
38. How creative do you believe the professor is in teaching his academic
discipline?
.i_J.
Prof, is not crea-
tive in his teacliing
Prof, is highly He confuses his students
creative in his with his creativity
teaching
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?A V.C. ATTUN DT NR R!:ilAV I OR
1
of ovei-t cues of ottcntion the
a skxll vhxch includes observin.q students’ facial
of gazes, posture, and body movements.
professor receives Is
c.'-.pressions, direction
39. Is the professor aware of student attending behavior?
znjzjijz
He is not aware He is always
of class behavior aware of class
beliavior
He spends too much
time l;eeping an eye
on class behavior
^ 0 . How docs the professor react when he senses the class is
attention? Does he; ^.ignore the inattentive
2 speak faster
3 speak louder
not paying
^direct his presentation at other listeners?
^request attention
6 other
PACING
Pacing is the speed of presentation, i.e. the nuirber of new
concepts introduced during the lesson and the amount of tlm.e
spent upon each concept.
Al. Was the rate at which the Professor presented his material
appropriate? Did he try to cover too miuch fast ?
I
S
I 9 1
Professor's pre-
sentation rate
was too fast
Professor's pre-
sentation rate
was about right
Professor's presen-
tation rate was
too slow
A2. Does the professor introduce concepts at
an optimal rate?
rn 2 3 r A-] 5 j 6 ^•1 B 1 j:d
He Introducps
too few concepts
per lesson
He Introduces
optimal number
of concepts
per lesson
He introduces too
many concepts per
lesson
A3 Is the professor
able to determine how much time he should
spend discussing each concept?
TJ
He doesn't spend
enough time
discussing each
concept
He always de-
termines right
amount of time
to discuss each
coiiccpt
He spends too much
time discussing
each concept
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13
KxrrxssioN
This skill is a reflection of a professor's ability to convey
to students his chosen class nianncr.
Docs the professor convoy his feelings through the words he
uses and expressions and movements which he r:akes?
12 3 5 6 ! 7)8 9
Prof, does not
« •
Prof, communicates Prof, is deceitful
communicate his
feelings well
feelings accurately about his feelings
Is the professor aware of the image he conveys during a
presentation?
1 1 2 3 4 5 6 1 ^ 1 8 5~1
Prof, unaware
of his image
Prof, know’s the
image he is
conveying
Prof, is overly
concerned with
his image
14
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TUTOR! NG
The skill of tutorinr; Is, in part, the extent to \?hich a professor
dcsisns and inplements individual acadcinic assistance to students.
46. Is the professor responsive to student requests for tutoring?
1 1 1 ? r~ 3 1 4 [ 3 1 6 7 8 9 1
He is never He is always He tutors students
responsive to available to for too long each
student requests tutor students session.
Respond to the follcvring opiestions only if
assistance from the professor.
you have had tutorial
Does the professor accurately diagnose student difficulties?
1 1 2 3 1 4 5 6 7
18 19
U J 1 —
r
Prof, provides Prof, provides Prof., spends too
poor diagnosis of accurate diagnosis much time diagnos-
actual problems of problems nosing - not eno.ugh
tutoring to correct
Do students find tutorial sessions helpful?
•1 1 2 3 1 4 1 5 6 7 8 9
Tutoring by pro- Tutoring by Tutoring by professor
"fessor not helpful professor
extremely
helpful..
more detailed than
necessary
ACADEMIC COIEnSELTNC
AcadoiTiic counseling is a skill which is a reflection of the pro-
fessor's ability to .give acadewie advice to students which relates his
course to present student needs and anticipates future student nroblcns.
^9. Does the "professor understand how other academic requirements,
including those outside his department relate to v:hat he is teachin
Li- ZII ._5_J
Professor not
informed about
student require-
ments .
Professor informed
about student
requirements
Professor believes
he is informed -
but he is not
Docs the professor aid students to relate their experiences in
this course to other needs?
1 1 /I 3 /i 5 6 7 • i __8_xILL L-
He does not He does aid He spends
aid students
to relate course
to other needs
students to
relate course
to other needs
relating course
A.^ - I'v V woonc
Ill
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INSVIRATTON’
This skill is a reflection of the professor's dedication, enjoyment,
and excitement to his discipline and to the class.
51. Does the professor truly enjoy uhat he is teaching?
1
1
.
.1.^
6 7 8 19
Doesn't enjoy
what he is
teaching
Professor highly
enjoys what he is
teaching
Professor doesn't
seem to care what
his students enjoy
as long as he does
52. How dedicated is the professor to what he is
saying and doing?
nu 6 7
8
Professor has
low dedication
Professor is
highly dedicated
Professor is too
zealous - overly
dedicated - lacks
perspective
53. Boss the professor help
the students to liictease their
enjoyment
and appreciation of the course material.
d 5
lie is unconcerned
with student enjoy-
ment and apprecia-
tion
He is concerned
w’ith student en-
joyment and
appreciation
He worries too much
about whether
students are happy
112
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LTATL OK
Tho skill level of challonf.e refers to the difficulty of a
professor's assi{;nncnts and to the general reaction of students to
the classroom material.
54. The professor's level of challenge in c las s is;
) 1 2 1 3 1 /ri' 6 T 7 [ B T~ n
Generally too About right Generally too high
lov; for students for students
55. Are the assignment s that the professor gives at the right level of
challenge?
1 2
1
3 4^ 5 6 7 ]
Professor '
i
Professor '
s
Profeshor '
s
assignments
lack challenge
assignments
interesting
assignments too
difficult
Ll:CTURI^:G
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Skill in lecturinj’ noC only involves coir.niunicatinjj infornation,
it includes the nanno.r in uhich a professor approaches the lecture,
his bearing during the lecture, and the degree to which students
benefit from the lecture.
56. Does the professor present the material in a manner which aids
the student to understand the material?
I
5
I
6
_ I
'7 T~ r
'
~1
Professor '
s
lectures confuse
issues
Professor '
s
lectures arc
informati.ve and
interesting
Professor relies
upon lecture method
too much
57. Does the professor lecture in an interesting manner?
Cj_XIO 2-li " i, I 3 I 6' i 7~'l S I V I
Professor '
s
lectures arc
interesting and
pleasureable
Professor's
lectures arc too
gimmicky - not enough
substance
Professor's
lectures tend
to be ordinary
The skill of student participation involves the ability of a professor
to recognize when and to v.’hat degree students should participate during class.
58. Does the professor encourage student participation during class?
L 1 ^ 1 3 ! 1 5 . i 6 i Vi 8 1 9 1
Student
participation
not encouraged
Student
participa tion
encouraged
Student
participation
is required - no
freedom of choice
59. Is the level of student participation appropriate for this
class?
1 0 3
Student
participation
level is too low
Student
participation
level is
appropriate
Student
participation
level is too
high
60. Does the professor encourage students to learn from each other?
Li_ 2 3 1 / —L i --^ 7 00 9
He does not
encourage students
to learn from
each other
He docs encourage
students to learn
from each other
He refers students
to learn from each
other too often
115
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VKlir.AL A\T) NOI.’VrRRAL RK IKV'OllClir.KNT
This skill involves the vords end non-verbal cues (gestures, expressions,
etc.) which a professor uses to indicate his reaction to student response.
61. How often does the professor reinforce student response?
2 3 1 A 1 5 6
CO
1) 9
Prof, does not
reinforce
Prof, reinforces
whenever
necessary
Prof, reinforces every
answer V7helher or not
the ansv?er merits reward
62.
Does the professor use a variety of words to reinforce student
response
!
1 2
1
3
1
^ 5 6 7 8 1 9
He uses same
to reinforce
words He varies
forcers -
different
rein-
uses
levels
Students unsure
the Prof, feels
their responses
of how
about
- varies
of correct answers reinforcement too much
63.
Is the professor genuinely interested in ho^.j the students respond?
lO
Prof. not genuinely
interested in
student response
Prof, places too muen
importance on student
response
Prof, genuinely
interested in
student response
21
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LOG T C AT, 0 2AIir.Ii
This .skill rcfcrj;
professor uses for h.is
are related during the
to the sequence and ciioirc of topics vhich a
pi c.scnta t ions ano th.e way in i.iiich those topics
prc.sentation.
6^. Does the professor present naterial so ih.at students are aware of
his goals?
in 1 3 j 4' 3
I « 1 ^
Students are
unsure of
prof, goals
Students are
certain of
prof, goals
Tref. devotes too much
time to goals
65. Does the professor ensure that his students understand the concepts
upon whicli his lessons are based?
T-T'
Students rarely
understand the
basic concepts
Prof, alw’ays
ensures that
students under-
stand tlie concepts
Prof, spends too much
time on the basic
concepts
66. Does the professor make the relationship between topics in his
lecture clear to the students?
Students don't see
how topics in
lecture are related
Lecture topics
are clearly
related
Lecture is too highly
organized - no room for
discussion on anything
besides lecture topics
67. Is the professor systematic, i.e., well ordered during class?
nr 2 3 1 4 5 6 7 1 8
Prof, not system-
atic during class
- appears confused
Prof, appears
well ordered
and calm
Prof, is too unconcerned
and too collected
68. Does the professor use a number of different approaches to explain
his concepts?
Prof, never varies
his approach
Prof, alw’ays u.scs
a variety of
approaches
Prof, uses so many varied
approaches that it becomes
distracting
117
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EXAMPLKS
An example chosen by the pi-o£cssor which is related to the student's
experience can aid the student to more fully grasp the concept or idea at
hand
.
Does the professor use examples which are within the range of
student knowledge and experience?
XZLriZEXILll
Prof.'s examples Prof.'s examples Prof.'s examples are clear
gj-Q usually unfam— are familiar and but too simplified
iliar to the students useful
Does the professor relate the examples he uses to the points which
he is illustrating?
Prof.'s examples
aren't well related
to points
Prof.'s examples
are well related
and aid students
to understand
Prof, spends too much time
relating the example to points
71. Docs the professor check
to see if
of a lesson by asking students to
students understand the main points
give examples illustrating the point?
o 2
Students aren't
asked to give
examples
Students often
asked to give
examples to de-
monstrate their
understanding
7 I 8
Students asked to give examples
when it. is clear they understand
answers
118
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PRnCl SK STAT^^!F.NTS
UsinR precise stntenents is a skill that r.easurcs a professor's ability t
be clear and concise at appropriate junctures of a presentation.
72. If the professor v’erc forced to use fewer words to explain a
concept^ would
«
the exp Ian
a
Lion be likely to be clear or confusi
1
...J.. 1 ... 3 J ^L_ f) 6 7 8 9
Professor's expla-
nation vjould be
more confused
Professor's expla-
nation \oould be
clear & students
would understand
Professor's explanation
would be too precise -
if at too high a level
to understand
73. Does the professor use the right number of precise statements
during class
,
or should he use more?
1 rn rn rn /. 5 1 6 7 . 8 9
Professor doesn't
use enough
Professor uses
just right number
Professor uses
statements too
precise
often
precise statements
statements
This skill requires the professor to clearly distinguish for the
atuc.unt what facts or concepts are more important in his estimation.
7A. Dot’s the professor distincuisli between the more important and
tlie less important points in his lecture?
1 I \ 2 \ 3 1
Prof, doesn t Prof, distinguishes Prof, too often makes
distinguisli levels levels of distinctions of level of
of importance importance Importance
120
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75.
Arc tiiG skills represented in this booklet about ritht for providlns
teacher guidance?
^
f— 1-^- •
'
L__-l 2 3 t 5 6
Insufficient About right
.
Too jnuch
76.
Is the range of the scales sufficient for indicating variations you
have observed in the professor's performance?
lUZ 2 1_1 4 i 5 6 7 8 J_ZEJ
Too narrov; About right Too wide
77.
The length of this booklet is:
Too long About right Too short
78.
This exercise is valuable for me, the professor, or both?
Valuable to me Both Valuable to professor
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Faculty Self-Ana] vsls
1
2
3
A
5
6
7
8
9
10
11
12
Planned Repetition
Elaboration
Asking Questions
Setting the Stage for a Lesson
Meeting Student Needs
Optional Instruction
Charisma
Verbal Fluency
Maturity&Stability of Interpretation
Creativity
Recognizing Attending Behavior
Pacing
13 Expression
lA Tutoring
15 Academic Counseling
16 Inspiration
17 Level of Challenge
18 Lecturing
19 Student Participation
20 Verbal & Non-Verbal Reinforcement
21 Logical Orgainzation
22 Examples
23 Precise Statements
2A Level of Importance
Five (5) most important skills in my discipline
My three (3) strongest skills
My three (3) weakest skills
Skill I am most interested in developing
NAME
DATE
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STUDENT NO.
STUDENT ANALYSIS OF FACULTY MEMBER
1. Planned Repetition 13. Expression
2. Elaboration lA. Tutoring
3. Asking Questions 15. Academic Counseling
A. Setting the Stage for a lesson 16. Inspiration
5. Meeting Student Needs 17. Level of Challenge
6. Optional Instruction 18. Lecturing
7. Charisma 19. Students Participation
8. Verbal Fluency 20. Verbal & Non-Verbal Reinforcement
9. Maturity & Stability of Interpretation 21. Logical Organization
10. Creativity 22. Examples
11. Recognizing Attending Behavior 23. Precise Statements
12. Pacing 2A. Level of Importance
FOR THE FOLLOV;iNG QUESTIONS PLEASE RECORD THE NUMBER THE SKILL LABEL.
Five (5) most important skills for teaching this course.
Faculty member's three (3) strongest skills
Faculty member's three (3) weakest skills
Skill I am most inter sted in Faculty member developing
123
Faculty rrcdtction of Student Response
Planned Repetition
2. Elaboration
3. Asking Questions
A. Setting the Stage for the Lesson
5. Meeting Student Needs
6. Optional Instruction
7. Charisma
8. Verbal Fluency
9. Maturity & Stability of Interpretation
10. Creativity
11. Recognizing Attending Behavior
12. Pacing
13.
Expression
lA. Tutor iiig
15. Academic Counseling
16. Inspiration
17. Level of Challenge
18. Lecturing
19. Students Participation
20. Verbal & Non-Verbal Reinforcement
21. Logical Organization
22. Examples
23. Precise Statements
2A. Level of Importance
Five (5) most important skills selected by my students
Three (3) skills my students selected as my strongest
Three (3) skills my students selected as my weakest
Skill my students would most like me to develop
NAME
DATE
124
Name Date
On this page draw a picture of an ideal classroom.
Write one paragraph that completes the follov^ing phrases:
125
UNIVERSITY IS;
A PROFESSOR IS:
STUDENTS;
126
Comparative Analysis
Name
:
Class Number Class Type
‘
& Description
Data Report
Faculty Self-
Analysis
Faculty Analysis
of Student Response
5 Most Impor-
tant Skills
of Discipline
(Course)
Prof.'s 3
Strongest
Skills
Prof.'s 3
Weakest
Skills
Skill Chosen
for Development
Number of
Students
Student
Response
127
Name
Program to Improve University Teaching
QUESTIONNAIRE
Sex
Years of University Teaching
Age:
Under 25
25-30
31-35
.
36-40
41-A5
Over 45
Extent of training in teaching:
None
Teaching assistantship only (years )
Other
-
Attitude toward project at outset: (check one)
Very enthusiastic
Mildly enthusiastic
Curious-Interested
Reluctant
Pressured
«
( 1 )
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Data Collection Procoduro
Videotape Recorder:
_No
Yes no
No
SCAT (Student-Centered Analysis of Teaching)
4. Purpose clear: Yes No
5. Administrated unobtrusively: Yes No
6. List of skills useful for improving teaching: Yes No
7. Number of skills considered:
Too many Reasonable ^Too few
Self-Analysis Questionnaire
8. Purpose clear: Yes No
9. Of reasonable length: Yes No
10
Useful in helping ^ focus on aspects of my own teaching :
Yes No
1. Purpose clear: \es
2. Carried out unobtrusively:
3. Acceptable quality: ^Yes
Feedback
11. Time between data collection and feedback was:
Too long ^Reasonable
12. Individual feedback session was:
Too short About right Too long
13. The individual feedback session was:
Threatening Not threatening
1^. Feedback session raised awareness of. a teaching problem
Yes No
15. The individual feedback session was:
1. Very helpful
2. Helpful
3. Somewhat helpful
A. Not very helpful
5. Not helpful at all
16. View’ing the tapes was:
1. Very helpful
2. llelpful
3. ^Somewhat helpful
4. Not very helpful
5
.
Not helpful at all
17. Data provided by students was:
1
.
Very helpful
2. Helpful
3. Somewhat helpful
4. Not very helpful
5. IJot helpful at all
18. Data provided by Comparative Analysis was.
Very helpful
2. Helpful
' 3, ^Somewhat helpful
4
,
Not very helpful
5 , Not helpful at all
Feedback continued
(3)
'19. Rank order value of aspects of feedback for you . Indicate by
asterisks, which of these activities are essent ial conponents
of analysis and treatr.ent for the inprovccent of teaching.
Indicate rank: 1-2-3-4.
Comparative Analysis
Educational Consultant
Student-Centered Analysis of TeachinR
Videotape Recording
131
(A)
Activity after Feedback20.
The activities I engaged in after Feedback were: (check any or all)
A. Discussion with students
B. Viewing videotape with students
C. Planning and trying new strategies in the classroom
and reviewing the tapes
D. Trying new ways of evaluating students
E. Discussion with educational consultant
F, Reading materials related to teaching
G. Independent reflections about my own teaching
H. Viewing tape of educational consultant
1. Other (specify)
21. Activity agreed upon met with my own perceived needs:
Yes No
22. The activities I engaged in were:
1. Very helpful
2. Helpful
3. Somewhat helpful
Not very helpful
5. Not helpful at all
23. The activities I engaged in provided me with new insights:
Yes No
2A. The activities I engaged in gave me an opportunity to practice new
skills
Yes No
25. The Group meetings in which I participated were:
1. Very helpful
2. ^Helpful
3. Somewhat helpful
4. Not very helpful
5. Not helpful at all
26. In the Group meetings that I participated in,
worthwhile points were
Yes No
raised
:
13 ?
(5)
Educational Consultant
27. Having background in same discipline:
1. Very Important
2. Important
3. Somewhat important
A. Not very important
5. Not important at all
28. Being a member of my o\vTi department:
1. Very important
2. Important
3. ^Somewhat important
A. Not very important
5. Not important at all
29. Being of a different sex:
1. Very important
2. ^Important
3. Somewhat important
A. Not very Important
5. Not important at all
30.
Being nearly my age:
1. Very important
2. ^Important
3. ^Somewhat important
A. Not very Important
5. Not
31.
The Educational Consultant
Not threatening
Directive
Friendly
Businesslike
Authoritarian
Low-key
Enthusiastic
^
Threatening
important at all
s behavior was : (check one or more)
^Superficial
Knowledgeable in Education
^Thorough
Knowledgeable in Chemistry
Prepared for sessions
^Sincere
Understanding
Non-directive
133
( 6 )
General QucGtlona32.
Did the program take too much time this semester?
Yes No
I so: How could the program be shortened?
33. Were your expectations met? Yes No
34. How would you change the process of this program, to improve teaching,
both generally and at specific points?
35. Considering the input of (1) the Educational Consultant and (2) the
Student-Centered Analysis of Teaching, which is more useful?
a) In analyzing teaching performance? (1) (2)
b) For improvement?
36. Has this program helped you in your teaching? If so, how? (i.e.
What
did you learn? What did you become aware of? Did you try new things?
Do you consider making changes next semester? In the
future? etc.)
General Questions continued
(7)
37. Would you like to continue to participate In the program? In what way
38. Any additional comments?
APPENDIX B
* SAHPLE OF THE COMPUTER PRINTOUT
PROVIDED FOR EACH FACULTY PARTICIPANT
SAMPLE COMPARATIVE ANALYSIS
PROVIDED FOR EACH FACULTY PARTICIPANT
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Conn>arativc Analysis
Name: Peter Llllya
Class Number Class Type Number of
i Description Students
Data Report
Faculty Self-
Analysis
Maturity and Stability
of Interpretation
Faculty Analysis
of Student Response
Meeting Student Needs
Student
Response
Logical Organization
5 Most Impor-
tant Skills Creativity Maturity Pacing
of Discipline
(Course) Inspiration Pacing Tutoring
Student's Participation Examples Examples
Examples Logical Organization Lecturing
Planned Repetition Logical Organization Logical Organization
Prof.'s 3
Strongest Tutoring Asking Questions Verbal Fluency
Skills
Examples Lecturing
Lecturing
Tutoring
Setting Stage for
Lesson Pacing
Inspiration
Attending
Prof.'s 3
Weakest Optional Instruction Optional Instruction
Setting the Stage
Pacing
Skills
Pacing Precise Statements
Questions
Inspiration
Skill Chosen
for Development Student's Participation Pacing Repetition
Pacing
Challenge
APPENDIX C
BACKGROUND READING
PROVIDED FOR EACH PARTICIPANT
Microteaching - What it is and what it does
Bloom, B.S. - Taxonomy of Educational Objectives
Rogers, C.R. - Significant Learning: In Therapy
and in Education
Allan, R. G. - Instructional Systems Development
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HICROTEACJilN’G : VJhat it is and What it does
What Microteaching is
An observer night describe microteaching as follows:
A teacher instructs A or 5 students for a snort period of
time and then talks it over with another adult. The teacher
concentrates on a specific training skill or technique and
utilizes several sources of feedback, such as supervisor
,
the students, the teacher's own reflections and the playback
of videotapes. The teacher has the opportunity to repeat
the entire process by reteaching the lesson and again having
his or her performance critiqued.
Fundamentally microteaching is an idea, at the core
of which lie 5 essential propositions;
1) Kicroteaching is real teaching. Although the
teaching situation is a constructed one in the
sense that, the teacher and students work
together in a practice situation , nevertheless
,
bonafide teaching does take place.
2) • Microteaching lessons the complexities of
normal classroom teaching. Class size, scope
of content, and time are all reduced.
3) Microteaching focuses on training for the
accomplishment of specific tasks. These tasks
may be practice of instructional skills, the
practice of techniques of teaching, the mastery
of certain curricular materials, or the
demonstration of teaching methods.
4) Microteaching allov.'s for the increased control
of practice. In the practice setting of
microteaching, the rituals of time, students,
methods of feedback and supervision, and many
other factors can be manipulated. As a result,
a high degree of control can be built into the
training program.
5) Microteaching greatly expands the normal
knowledge—of—results or feedback dimension in
teaching.
What Microteaching does
To train teachers initially and then /to maintain
their professional skill through a lifetime of service.
Safe Practice
As one teacher said; "Microteaching has added
real nenning to our courses in educational
psychology and sociology because we get an
opportunity to practice v/hat the courses
preach". Practice is a prerequisite for many
learning activities. Much of a teacher's day
is devoted to activities that are learned and
can be improved through practice. Micro-
teaching was designed to provide teachers with
a safe setting for the acquisition of the
techniques and skills of their profession.
Both croups- beginners and experienced teachers-
find microteaching a safe, realistic setting
in which to develop professional competences.
How microteaching works
Kicroteaching is a scaled down practice lesson in
which the teacher teaches for a short period of time ( 5
minutes ) , to a small groups of students ( 4-6 ) , on
some topic in his teaching subject.
The purpose of the practice sessions is to change
teacher perceptions of their ov;n teaching behavior, and
bo provide training for specific training skills.
Individual lessons are 5 minutes long and are
planned and taught by the teacher, critiqued, the replanned
and retaught to a group of pupils.
5 minute lesson
5-10 minute viewing and critique
time to replan
^
.
• 5 minute lesson ( cycle begins again )
VJithin four sessions the beginning teacher can gain
insight into some of the basic skills of teaching and
evaluate personal needs for further learning in time
to
modify their course of study.
What are the technical skills of teaching
The following pages outline technical skills
of
teaching so far explored in mlcroteaching
Skills are not self-exclusive or all e^^compass^..^
-u.^are
relatively definable and combinable into complex
teac..^. ^
^°™^‘as s,ost pre-service teachers have prior
to entering
a nron-am of teacher education been studen-^ ^or
an
_
L-end^d pLiod of time, the likelihood that tr.e
major
Ly topic of their choosing ano present this in a lec-ure
mode.
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TECHK’ICAl. SKILLS OF TEACinNCi
1.
EL'TAnLlSniNG SET
The term set refers to the establishment of cognitive
•
rapport betv.'een pupils and teacher to obtain immediate
involvement in the lesson. Experience indicates a direct
relationship between the effectiveness in establisning set
and effectiveness in the total lesson. If the teacher
succeeds in creating a positive set, the likelihood of pupil
involvem.ent in the lesson v/ill be enhanced. For example,
one technique for including positive set is through the use
of analogies that have characteristics similar to the concepts,
principle, or central theme of the lesson. By training
teachers in set induction procedures and having them apply
these procedures in microteacning sessions, their subsequent
classroom teaching can be significantly improved.
2.
ESTABLISHING APPROPRIATE FRAMES OF REFERENCE
A student's understanding of the material of a lesson
can be increased if it is organized and taught from
several
appropriate points of view. A single frame of reference
provides a structure through which the student
SnderstBndlng of the r,aterials. The use of several
frar,es
rt-F reference deepens and broadens the general field of
SLe?s?ahSihg more oon,p!.etely than is possible with only
one.
For example, the Emancipation Proclamation
pecomes
?°:^^h4Sr:f;h4S?o"pirn%l^rhln^g".fnSfrctS^^^
^elLrl of England, and as an example of the
reserve powers
3.
ACHIEVING CLOSURE , . •
Closure is complementary to set
induction. Closure
is attained when the major purpose, j^aged
constructs of a lesson, or f Lw"
to have been learned so that the
=tuden. can^
^
knowledge to past knowledg . lesson. In addition to
summary of the ground as a
pulling together t.ne *^^ 3 or points
t
^ j^^iowledge,
Cognitive link foel^ of
fcM«L.en?r"cL;Cre"^rnot limited to the completion
of
»
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a lesson. It is also needed at specific points within the •
lesson so that pupils may know where they are and where they
are goininc.
4.
RECOGNIZIh’G AND OBTAINING ATTENDING BEHAVIOR (Visual cues )
Teachers can be trained to become more sensitive to
the classroom behavior of pupils. The successful
experienced teacher, through visual cues, quickly notes
indications of interest or boredom, comprehension or
beweilderment. Facial expressions, directions of the eyes,
the tilt of the head, and bodily posture offer commonly
recurrent cues whrch make it possible for the skilled _eacner
to evaluate his classroom performance according to pupil
reactions. He can then change his "pace," vary the activity,
introduce new instructional strategies as necessary, end
improve the quality of his teaching, unlike his more ^
experienced counterpart, the beginning teacher has difficulyy
perceiving and interpreting these visual cues. Through
16mm motion picture films and 35mm still picture protocols
of classrooms, and videotape recordings in microteaching
sessions, supervisors are able to sensitize teachers to
visual cues of, pupil's attending and non-attending
behavior.
5.
PROVIDING FEEDBACK
The feedback process in the training of teachers may
be simply stated as providing "knowledge of results."
Teachers often ignore the availability if information
accessible during the lesson. Questioning, JnnJres
informal examination of performance, are
of feedback. Teachers can be taught appropriate
techniques
to etucrt feedback from students to
-f
accord’ '-qly. Teachers unconsciously tap a variety
o. .
Sack Sources but unless they are sensitized, they
tend to
rlT; unevenly on a limited numner of students
as anoucators"
Snd^to rely on a restricted range of xeedoack
cues.
6.
EMPLOYING REWARDS AND PUI4ISHMENTS (
REINFORCEMENT )
Reinforcing desired pupil behavior through
the^^use^of
revjard and punishment is an integral
role as director of
^^^''vliuepsychological
‘
^quisiMon of knov;ledge ofin the 'earnino orocess. The ac isi
-
j-uji
speci'^^'c techniques of reward and punishmen
a
^
dLeli^ment of sl'.ill in a beoin-
specific situations^rs_^mos.^-i__t^^ that teachers can
Scqui^rswH thrL'gn microteaching practice in
rernrorce-
i
I
)
173
ment of pupil learning.
7.
CCiil’ROL O? PARTlCIPATIOr;
Microteachinc sessions enable teachers to analyze the •
kinds cv pupil -teacher interaction v;hich characterize their
teaching. Control of pupils* participation is one ir^portant
variable in the successful learning for the pupils. Ilicro-
teaching sessions provide an opportunity for teachers to
practice different techniques for encouraging or discouraging
classroom interaction and to gain insight into the casual
relationship between a series of teacher-pupil, interactions.
’When a teacher develops the skill to analyze and to control
the use of his accepting and rejecting remarks, his positive
and negative reactions, his patterns of rev.’ard and punishment,
he has taken a major step tov/ard effective teaching.
8.
REDUNDAI4CY AND REPETITION
The purpose of this skill is to clarify and reinforce
major ideas, key v/ords, principle, and concepts in a lecture
or discussion. The use of redundancy and repetition is a
powerful technique in focusing and highlighting important
points, and describing them from a different point of view.
Improper use of this skill can cause confusion and poor
learning among the students, while proper use can direct
their attention to points which the teacher v/ishes to^
emphasizing. There are tv;o main varieties of repetition:
1, Literal repetition-using simple, massed, distributed,
and accumulative repetition; and 2. figures of speech-
metaphors, analogies, verbal emphasis, focusing, gestures,
and visual highlighting.
9,
ILLUSTRATING AND USE OF EXAMPLES
The use of examples is basic to teaching for good,
sound, clear teaching. Examples are necessary to clarify,
verify, or substantiate concepts. Both inductive and
deductive uses of examples can be used effectively cy^the
teacher. Effective use of examples includes; 1. star'_ing
with simple examples and progressing to more complex ones;
2. starting with examples relevant to students' experience
and knowledce; 3. relating the examples to the principles
or ideas being taught; 4. checking to see if the oojec.ives
of the lesson have been achieved by asking Sv,uaents
^o
give examples which illustrate the main point.
10.
.
ASKING QUESTICNS
t han
Too often teachers lecture
asking questions which can
and tell students rather
elicit the answers from the
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students thenselves. Training techniques have been
developed bv which teachers can see model videotapes of
teac'''e’"s demonstrating this skill, and by practicing in
a microteachina situation increase the number of questions
^-ey ask/of students. Having achieved this goal tne
emphasis can then be placed on higher order questioning
techniques
.
11.
TH.E USE 0? HIGHER ORDER QDESTI0N5
Hiqher order questions are defined as questions vyhich
cannot- be answered from memory or simple sensory
description,
Thev call for finding a rule or principles rather
u.nan
de^^nim one. The critical requirements for a good
classroom question is that it prompts students to
use ideoS
isf
praltiJe in forming and using higher order
questions
.
12,
THE USE OF PROBING QUESTIONS
Probing requires that teachers ask questions
that
reguirr°pupiLfo^gohevond^superficial^
?or;o?S lnfo;mation and/or
pupil to rationally justify his^respo^ ^9
HS ?L^ilSs^ionT?kS^/the-tr-
respond to the first student's answer.
13,
TEACHER SILENCE
Many teachers are t^t^^tened^hy
silence or P-ses
teacher silence is a ?SroSuctorv statements to
pausing can be useo after: 1 .
Introauc.
pressure the students in o - students to give them time
Itatemeht; 2. ''•^==tions to the
==tud ^^.
j
to think about a PTS^nuSItion tl another student with a
c: 4-iidents to direct w.he quesri a
look or gesture; 4. student
response .o elici-
continuing response.
I
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14,' NCN-VER3AL CUES
Smiles, frowns, glances, nods of the head, movement
of the hands, feet, and body transmit information to
tne
student on the intentions or emphasis of the teacher.
^Kos- .
beginning teachers tend to be rigid in PO^ture
vocabulary of nonverbal communication. Th^ougn
.teachers cap be sensitized, to the nonverbal
J ° can increase the congruence bet.veen tne
"verbal- and i?"on5rroal“nSd« of communication
«fofnoLSll oel'ures , through, practice beginning teachers
cin dev2?Sp techniques of reducing teacher
visrbxlrty and
increasing student participation.
15 COMPLETENESS OF COMd-m^ICATION
u „.;!r'inr»ir4;r»rt.Kwis blatant, it ti vitv training on the importance, andcommunication. Sensi y ; o thp focus of this
the difficulty, of being which
skill. Several classroom gam that what they consider
trSfc^ar^nltJultphl^are.^ not cleaj at dl^^o
, the
.
tith^Sthers^wlli*' produce teachers who
are more responsive
to possible miscommunication.
INTEGRATIVE SKILLS
The following are classified as
because they consist of =°“^5;”®^^°;;ot°inough to produce the
riSred\..h!lh"fonfi5ri:r;ely of other skills
in a different
context.
varying the STIMULUS SITUATION
- rsychological experiments ]^J-^f^own^th^ ^rhighef
from standard, habitua
,j. should be sensitized to
pupil attention levels. T attention producing
their habit patterns a
^ stimulus object, can control,
behavior that they, as .he gestures, focusing
a"tert?onr'afyinrthe interaction
styles, pausing.
Ld shifting sensory channels.
17. lecturing
•»n ..ome of the successful
techniques of
Training in som i vi.c;
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Jecturir.g based upon a communication model is the focus for
this skill. Delivery techniques, use of audio-visual
materials, set induction, pacing, closure, redundancy and
repetition, and other skills related to lecturing are included.
18. Pr.E- CUEIMG
Pupils are often called on in class to answer questions.
Frequently the student does not know the answer and either
v/astes class time talking in circles, or else admits ignorance.
The teacher could cue the student 5 or 10 minutes ahead so the
student could prepare himself, thus making a significant
contribution to the class. The alerting or cueing of
students is a teacher technique which can be used to good \
purpose in the classroom.
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Using Questions In Teaching
Questioning as an instructional technique has been
recon'jnended to teachers since Socrates first used it to
draw out ideas from students. A steady stream of books and
monographs on the "art of questioning" have appeared over the
years. These attest to the belief that appropiate questioning
behavior is an important teacher characteristic. A common
theme throughout the literature is that questioning is a means
by which a teacher stimulates thinking — the means with
which she elicits higher order mental processes such as
critical judgment. It was John Dewey who pointed out that
thinking itself is questioning. It would seem that the
critical requirement for a "good" classroom question is that
the question prompt the student to use ideas rather than just
remember them. The generally accepted premise is that the
form of the question serves as the stimulus for eliciting
certain kinds of cognitive activities v/hich may range from
simple recall to highly complex inferences from data.
Thus one of the first things a potential questioner must
learn to recognize is the fact that questions have different
characteristics. Among the many types of questions we may
distinguish tv;o, those which are factual or lov/er order and
those which are more complex or higher order questions. Some
people break down the lower order category into two sub-
categories such as interpretation, analysis , synthesis
,
evaluation, etc. The reason for attempting to identixy
different kinds of questions is quite simple, it is believed
that different types of questions produce different kinds of
cognitive responses on the part of the students.
Not all the responses of students are cognitive. Some
responses can be seen through simple observation of class-
rooms. For example, when a teacher asks a simple
memory
question like, "Sho was the sixteenth president?" you
often
Totlce students wildly raising their hand, and/or you
can
hear such sounds as "ooh-ooh" and others which
in general
trv to attract the teacher’s attention, in
order to be
called upon. The students are sure they know
the answer.
Thev are sure thev can deliver a response .or which
the
teacher will respond positively to them. On the
other hand,
is highly f
ouLlem^nt S ientativeness in the hand-raising that octurs.
These are observable behavioral indicators of
tne simplici
effects of questions.
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Questions csn also Ids aslcsd in csrtain Viinds of ssousncc!
For example, a number of factual questions in a row can be
used to establish a certain data base. This can be followed
by a higher-order cuestion which incorporates material from
the established factual data base. Other strategies
call for simnle alternation of lov;er-order and higher-order
questions. The "correctness" or "incorrectness'' of using
the various strateaies is unknown. VJhat is desirable is that
the teacher recognize that such strategies qo exist.
Adapted from "Instructors Manual:
D. Berliner 1971
Protocol Materials on Questioning"
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OBJECTIVES
1. From memory, identify (or list) the application of the most basic
one or two concepts for each step In the Instriictiona J Systems
Development Process. (9 of 12)
2. From memory (or notes):
— make a flow chart of the Instructional Systems Development Process
— label all steps on the flow chart
— write a one paragraph explanation of each step (6 of 7).
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SYSTKMS AlM’kOACIl TO INSTKtCTlONAL DKVKl.OI MF NT
FLOW CHART
CZD
1
DESCRIPTIONS
Deficiency -
Needs/Tnsk Analysis
Behavioral Objectives and Criterion-Referenced Tc t Items
I
1
195
.
3
Si iuU'IiI I n,<iit -
instruct ionai Materials ai\d Learning Environment -
Validation and Evaluation
Feedback
196
.
EXERCISE 1
Arranr,c tlic* following components In proper seqneme.
write behavioral objectives, task analysis, validation, measure,
student input, prepare instructional materials, write criterion-
referenced test items
1 .
2 .
3.
A.
5.
6 .
Task analysis (check all true statements)
a. follows preparation of behavioral objectives.
b. breaks topic down hierarchically into ever finer components.
c. Is accomplished following a needs analysis.
d. usually means you begin by specifying the small components
(such as breaking a word into syllables) and working up to
the major topic (such as writing an essay)
.
c. is really an optional step in curriculum development.
197
5
3.
Check ;ill true statements about beliavloral objectives.
a. They stale the subjert matter in teims of what l lu- student
will le.irn rather than what the teaiher will prt'sont
.
b. They can only be wTltten for rather simple factual typo
information such as addition or sentence diagramming.
c. The usual classroom type tests can be used rather effectively
with behavioral objectives.
d. They provide rather strong guidelines for instructional
materials
.
4.
List the three components of a behavioral objectives.
5.
Check the proper written behavioral objectiv- s - list what is wrong
with those not checked.
a. With no outside aid, write a paragraph to include a
topic sentence, descriptive objectives, all v/ords
spelled correctly, and no errors in punctuation.
b. Given access to the school library and instructor prompt,
understand the full ramifications of the Missouri
compromise
.
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c. Given ten 2 digit by 2 digit multiplication proLlcmii
85 11
(such ns X 21
,
x 52 ) solve at least nine of ihem.
d. Draw a picture of the Eiffel Tower.
6. Check the true statements about criterion-referenced test items.
a. They are always prepared after the instructional
materials have been specified.
b. They provide a superior means of comparing onc_ student
with another.
c. They are written to measure a b-'havioral objecti\3
exactly.
d. They tell how much subject matter each individual
student has mastered.
7. Check the situations where a proper criterion-referenced test item
has been written for the listed behavioral objective.
a. Objective - Given five single digit addition problems,
^ solve at least four of them.
test item - Solve the following;
1 8 7 2 8
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b. objective - From imimory, list el least two opposing views
the course of tlie American Revolution and include a
one paragraph explanation of each view citing author and
book used as the basis for your explanation.
test Item - List at least two courses of the American
Revolution. Explain each course (one paragraph) and
cite author and book to back up your explanation.
c. objective - Given ten problems containing any two of the
three values in Ohm's Law, solve for the third value.
(8 of 10)
test item - List the three forms of Ohm's Law -
1 .
2 .
3.
d. objective - Given passages from any work of Dante,
Boccaccio, Chaucer, or Shakespeare, and a list of
the authors, match the work to the author. (A of A)
test item - List at least two characteristics of the
works of the following authors -
Dante 1.
2 ,
Boccaccio 1.
2 .
Chaucer 1.
.
2 .
Shakespeare 1.
2 .
8.
Chock al] true stateincntR about student Jnpul.
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a. Tills is a rolnllvody unlmportatii Biop.
' b. The most Information for the least effort is obtained
by using the criterion test.
c. Little can be done beyond using the criterion test to
measure student input.
d. It is useful to know student attitudes, objectives, and
background as well as their knowledge.
9.
Instructional materials (check all true statements)
a. Provide the basis for developing objectives.
b. Are the "constant" in the instructional process.
c. Should teach the behaviors in the course objectiv?s.
d. Can be modified, eliminated, or expanded based on
validation data.
10.
UNIPACS (check all true statements)
a. Provide alternative materials for students to
accomplish an objective.
b. Force students to become totally dependent on
directions from the instructor.
c. Greatly aid in individualizing instruction.
d. Are based on norm-referenced grading procedures.
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11. List at least four benefits gained from using criterion-referenced
testing.
1 .
2 .
3.
4.
12. Feedback, (check all true statements)
a. Forces changes in instructional materials.
b. Provides data to Improve weak or unsatisfactory
portions of the instructional process.
c. Is necessary for validation of instruction.
d. Provides more useful data to students than to
teachers.
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Item Validation Questionnaire
This questionnaire is administered as part of a research project that
is desi.gned to study the problem of item validation. Primarily we arc
interested in the extent to which science teachers and other qualified
poople are able to natch the items in a science pool to the particular
instructional objectives that they supposedly measure. Clearly, among curri-
culua evaluators and evaluators of student achievement this is one of
the
most basic and important questions to ask since unless there is a detectable
natch between a test item and an instructional objective there is little
that can be inferred about mastery level of a student on the
objective from
his perfoniancc on the particular test item.
In this task there are 11 objectives lifted on page 2 of the handout
and 40 test items presented in the attached test.
Your task is to match
each item with c;ich of the instructional objectives. You will
indicate
your enswers by rissigniiiE one of the following
ratings for each iten
relative to each objective:
1 - if you feci the item is definitely
a measure of the objective
0 . if you rennot p.ahe a decision
whether the itca is a leeasure of
objective
.1 - if you fcol the item is definitely
not a mc-asute of the objective
Read each item carefully then mark your
answers in the appropriate
spots on the ans\i'cr sheet.
It is possible tact sonc items will n£t
measure r.ny of tlic objectives,
Also, some items nay measure more than
ono of the objectives.-
Before you begin the task be sure to read
the 11 instructional
objectives carefully.
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,
'Instructional Objectives
•r.
1. Given a substance, the student will be able to identify it as a
nixture by its characteristics.
2. Given the atonic nmber and weight of an element, the student
will be able to select the correct Bohr atomic diagram.
3. Using i.hc Periodic Table, the student will be able to determine
the most common valence or oxidation nun^ber of an element.
4. Given the chemical formula for the molecule, the student will
be able to determine the number of atoms in the molecule.
5. Using the Periodic Table, the student will be able to determine
the change in the electron configuration when an atom becomes an ion.
6. Given c substance, the student will be able to identify it as a
compound by its characteristics.
7« Given a substance, the student will be able to identify it as an
element by its diaractcristics,
8« Given a table of radicals and a Periodic Table, the student will
be able to select the correct chemical formula for a compound.
9, Given the Bohr model of the atom and the Periodic Table, the
Student will be able to identify the atom.
10* Using the Periodic Table, the student will be able to classify
an element as a metal or nonmetal.
11, Using the Periodic Table, the student will be able to determine
certain characteristics of an atom such as atomic numbci, atomic mass or
/
weight, number of protons, electrons or neutrons.
i
Science it-i-iesce
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Inst rue tlonul Modulo-'lne St ructuru ol M-itK-r
^ /^.Ssc/rns hai-
i) /9 per'iohc f<^bU
if t'dJtoils
1. Of the -ollowing substances, the best example of a compo\n^d Is
(1) hy.'.rogen (2) dirt (3) gold (A) water
2. Which of the following substances is a compound?
(1) oxygen (2) sugar (3) iron (4) brass
3. Which of the following substances cannot be broken down by any
chemical
process?
(1) water (2) salt (3) air (A) iron
A. Which of the following substances is an element?
(1) sugar (2) phosphorous (3) carbon monoxide (A)
milk
5. Of the following substances, the best example of a mixture is
(1) hydrogen (2) dirt (3) gold (A) water
Of the following substances, the best example of a mixture
is
(1) air (2) silver (3) water (A) salt
6 .
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7. W1 J ch one of the following cannot be broken down into anythin}* simpicr
by ordinary clienlcal means?
(]) an element (2) a mixture (3) a compound (4) all of them
8. Vlilch.of the following la made up of more than one material with no
definite proportions in their composition?
(1)
an element (2) a mixture (3) a compound (4) all of them
9. Which of the follov.*ing is made up of only one kind of atom?
(1) an element (2) a mixture (3) a compound (4) all of them
10. An unknown substance occurs as a powder which appears light green in
color. When a student places the powder in water, he fines that some
of the powder dissolves, forming a green solution. However, the rest
of the substance will not dissolve and settles to the bottom as a
white pov/der. If no chemical reaction occurred, the substance was most
likely
(1) an clement (2) a compound (3) a mixture (4) an
inert material
11. The atomic number of chlorine is
(1) 17 (2) 18 (3) 35 (4) 36
12.
The number of protons in an atom of nitrogen is
(1) 7 (2) 14 (3) 28 (4) 31
13.
The number of electrons in an atom of sodium is
(1) 11 (2) 12 (3) 19 (4) 23
)4. The number of neutrons in an atom of fluorine
is
(1) 9 (2) 10 (3) 19 (4) 20
15. In any atom, the number of electrons is
(1) equal to the number of neutrons.
(2) greater than the number of protons.
(3) less than the number of protons.
(4) equal to the. number oi protons.
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16. Tlu- iiui.ihcr of neutrons In an atom of noon In
(J) 7 (2) 10 (3) 14 (4) 20
17. The nuroer of electrons in an atom of iodine is
(1) 5-: (2) 73 (3) 77 (4) 127
18. VThat is the atomic weight of an element containing 10 protons, 15
neutron.!, and 10 electrons?
(1) 10 (2) 15 (3) 25 (4) 35
19. What is the charge on the nucleus of an atom which contains 4 protons,
6 neutrons, and 4 electrons?
(1) 0 (2) +2 (3) +4 (4) +8
20. The particle in the atom which has weight and an electric.'.l charge of +1 Is th
(1) electron (2) proton (3) nucleus (4) neutron
2 .1 , Which of the following is most likely to be the structure of the nucleus
of fluorine, atomic number 9?
(1) 18 protons, 18 neutrons (3) 18 protons, 9 neutrons
(2) 9 protons, 10 neutrons (4) 19 protons, 19 neutrons
22. Magnesium has an atomic number of 12 and an atomic weight of 24. \7hlch
of these diagrams represents an atom of magnesium?
(1 ) (3)
—.
(2 )
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23. The atomic number of a certain clement is 5. Its atomic Ight is 11
Which of these diogrnms represents an atom of this element'
n)
/
\
\
/ /
/
(3)
1
1
© ;
( 2 ) (A) t,©,'
2A. The diagram at the right represents a Bohr model of an atom. What type
of atom is it?
(1) sulfur
(2) souiuiii
(3) o:ygen
•(A) cl lorlne
25. The diagram at the right represents the Bohr model of an atom of
(1) helium
. ^ -s.
(2) beryllium
(3) carbon
(A) hydrogen
26. In general, atoms with 3 electrons in the outer shell belong to which
of the following categories?
(1) nonmetals (2) inert gases (3) metals (A) none of
these
206
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27. T)ic eleiTicnts In ji’oup II of the I’criodlc Table arc
(1) metals (2) nonmetals (3) Inert gases (4) none of these
28. The following choices represent electron configurations of different
atoms. Which represents an atom of a metal?
(1) 2-8-6 (2) 2-8-8-7 (3) 2-8-18-18-4 (4) 2-8-3
29. The oxidation or valence number of carbon Is usually
(1) 41 (2) 42 (3) 43 (4) 44
1
30. The oxidation or valence number of calcium is usually
(1) 41 (2) 42 (3) 43 (4) 44
31. The oxidation or valence number of aluminum is 43. This means that,
in a chemical reaction, aluminum may
(1) gain 5 electrons (3) give away 5 electrons
(2) gain 3 electrons (4) give away 3 electrons
32. How does a fluoride ion differ from a fluorine atom?
(1) it has more electrons (3) it has fever electrons
(2) it has more neutrons (4) it has a positive charge
33. Calcium is the element with atomic number 20. How many electrons would
there be in an ion of calcium?
(1) 17 (2) 18 (3) 20 (4) 40
34. When an atom loses an electron, it becomes an ion with a charge of
(1) (2) -1 (3) 41 (4) 42
35. Hc'W many atoms are there in a molecule of calcium phcsphati, Ca^CPO^)^?
(1) 5 (2) 9 (3) 10 (4) 13
36. How many atoms are there in a molecule of ammonium phosphate,
(1) 6 (2) 7 (3) 13 (4) 20
209
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37. How many hydrogen atoms are there in 2H 2O?
(1) 1 (2) 2 (3) 4 (4) 8
For items (38-40) select the correct chemical formula for the
38. Sodium phosphate (1) NaPO^ (2) Na2P0^ (3) Na^PO^
39. Calcium nitrate (1) CaNO^ (2) Ca2H02 (3) CaCNO^)^
40. Potassixm sulfate (1) ^2^^^
KCSO^)^ (3) KSO^
m iterial listed
(4) Na2(P0^)2
(0 Ca(N0^)2
(4 K^SOj^
APPENDIX D
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SUMMARY REPORT
OP CHEMISTRY DEPARTMENT EVALUATIVE FEEDBACK
COLLECTED BY PROFESSOR LAUROESCH
Sample
I interviewed seven oi‘ the faculty members in the
Chemistry Department at the University of Massachusetts
who participated in the experimental program for the
improvement of instruction. Six of them were men and
one a woman. All were veteran faculty members, with none
having fewer than eight years of teaching experience.
All of them reported entering the program with a positive
attitude.
Procedures
With a high degree of consistency the faculty
members reported the procedures as having been carried out
unobtrusively, with the notable exception of the SCAT.
This instrument was criticized as being too long.
Feedback
Faculty attitudes toward all aspects of feedback
were reported as positive. The feedback provided by the
videotapes and the educational consultant received a very
positive rating, while student feedback (via SCii.T) ana
the comparative analysis questionnaire were between
2kl
positive and neutral.
To summarize the data on the rank ordering of the
four modes of feedback, I assigned a range of values from
four' (top ranking) to one (bottom ranking). On this
scale the videotape recorder received a top ranking of
25 » and the educational consultant followed with a score
of 19 • The comparative analysis and the SCAT each received
a score of 8.
The assignment of the videotape recorder to the top
rank would seem to collaborate reports from the literature.
The videotape recorder has a powerful impact. This impact
appears to continue even after the videotape recorder
has been around long enough to lose its novelty effect.
VJhile signing the second ranking to the educational
consultant by a very narrow margin suggests that this
role is crucial to the success of an instructional improve-
ment program. Isolation of some of the variables will
be required, hovjever, before we have a clear definition
of the qualities that make this role effective.
The low rating for the SCAT is probably explained
in part by the judgment above that it is an unwieldy
instrument. It may also further corroborate the minimal
short-run effect of feedback reported in other studies.
The comparative analysis is both the least dramatic
of the four modes of feedback and by its very
nature the
most likely to rankle. The juxta-position of self-
242
perception and the perception of others, since it
consistently reveals a great disparity, is bound to create
negative affect.
Activity After Feedback
Pajcticipants in the study reported activities that
spanned all categories listed. In addition, several
indicated that the project had generated considerable
dialogue about teaching. It is my own opinion—and the
experts agree—that this is where instructional development
begins.
As regards, remainder of the material pertaining
to follow-up activities, there appears to be a great
deal of internal inconsistency. I am unable to draw any
inference.
Educational Consultant
The faculty of the Chemistry Department appears to
place a great deal of importance on the fact that the
educational consultant had a background in their dis-
cipline. It is logical to assume that there is some
initial value to the educational consultant’s having a
background similar to that of the client, and there was
undeniable value in the consultant’s being able to take
over a quiz section in chemistry to demonstrate the
exercise of a particular skill. On the other hand, we
know that consultants in highly successful operations
research endeavors rarely know anything about the business
they are working with.
Other conditions—being from the same department,
same sex, nearly the same age—were not held to be
important.
The feedback on the behaviors manifested by the
educational consultant seemed to fall into three clusters:
(1) she received her highest ratings on the characteristics
that people everyone likes seem to have— "enthusiasm,"
"friendliness," and "sincerity." Contagious enthusiasm
has, of course, been cited as the most significant single
characteristic of the good teacher. The second grouping
of characteristics commended the educational consultant
on her knowledge of chemistry and education and her
preparation for the task. These would seem to be
characteristics that inspire confidence in the consultant.
The third group of characteristics cluster under
what I call "intention." The characteristics reported
within the intention group were all positive, that is,
the consultant was seen as businesslike but not
authoritarian, etc. It was a case of coming to roost at
the right point on the continuum of assertiveness, which
ranges from Casper Milktoast to Gangbusters.
The overriding preference for the educational
consultant over the student centered analysis of teaching,
in view of the behavioral dimensions attributed
to the
©d.uc3.tiona.l coTisultaTvt (sGe abov©), is hardly surprising.
Ergo, we do not know to what extent the power of this
component (educational consultant) is the function of an
individual personality. There is a need to study the
affectiveness of a variety of personalities performing the
same function.
The excessive length of the SCAT cannot be ignored
as a factor in putting that instrument out of the running.
On the other hand, we do know from the literature of the
field that only a mild influence can be attributed to
student feedback in instructional development programs,
especially in the short run.
General Observations
1, One bit of serendipity in this study is the
report on increased interest in a.nd talk
about teaching. "Whenever two teachers
come together and talk about something
other than sex and baseball, we have the
beginning of instructional development."
2. Throughout the interviews I conducted there
were several expressions of concern over
curriculum, and some of the professors saw
this as the crux of the problem. The
professors seem to see the problem in
instruction more broadly than the current
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study does. They see teacher behavior as
subservient to instructional intent, which
in turn is shaped by curriculum.
3. The greatest value of this study may be
tliat in the setting where it was carried
out it may have aggravated the dissatis-
faction with the existing curriculum.
Should this effort prove to have broken
through faculty intransigence (as regards
curriculum), we are faced with the question
of what resources are necessary to approach
instructional development on this new
front
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REPORT ON SUMMARY QUESTIONNAIRE
BY ROBERT J. MILTZ
The summary questionnaire was administered to
members of the Chemistry Department in order to assess
their feelings about the teacher improvement program
that they participated in. As a person who administered
this questionnaire to a number of the Chemistry Department
members, it was of interest to me to get their reactions
to the improvement program. Some of my general impressions
were that the people were very enthusiastic toward the
program and only wished that it could have lasted for a
longer period of time. The concept ol focusing in on
teaching and talking about it with somebody who had some
knowledge about teaching seemed to be an important aspect
to the participants. Most of the participants that I
talked to had a number of years of teaching experience,
yet they were very receptive to the idea of improving
their own teaching.
There were a number of processes that they participated
in that they felt very positive about. The
videotape
recorder, in particular, came up for a large
number of
complimentary statements. They felt that the
videotape
gave them the opportunity to see themselves
as they could
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not normally. The videotape also gave them the opportunity
to look at themselves a bit more objectively than they
could in any other way. In addition, the educational
consultant v;as viewed as being very important to the
development of this project. The educational consultant's
role was seen by many of the people that I talked to as
being crucial in the development of the program. Most of
them felt that it was extremely important that they had
a person who was friendly, enthusiastic, and sincere,
while at the same time being knowledgeable in education,
knowledgeable in chemistry, and giving them some direction
and suggestions for improvement. What seemed to come
across very clearly was the fact that the educational
consultant was not only seen as being helpful and friendly
but had some things to say and, in fact, said them when
necessary. The educational consultant pointed out
instructional problems and attempted to help people find
ways to solve these problems. This was viewed as extremely
important in the program.
From talking with the participants, I judge that
there are a couple of areas that need to be looked at
and improved in order to make this a better program.
One of the problems was the Student Centered
Analysis of
' Teaching booklet. V/hile almost all of the professors
felt that it was important to receive feedback
from students,
they also felt that the Student Centered
Analysis of
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Teaching booklet was too long and too unwieldy to really
use effectively* It seems that this booklet could be
reworked in order to make it more effective and to meet
the heeds of the participants. Another aspect of the
program which came in for criticism were the large group
meetings. These group meetings did not seem to be per-
ceived as helpful to the participants. I think that one
of the problems was that this project was trying to do
too much in a short period of time. The people that I
talked to seemed to feel that there were some worthwhile
points in the group meetings, but that, overall, the
group meetings were not rated as very helpful. One thing
that a number of the participants mentioned was that they
felt it might have been useful to have group meetings of
a smaller number of people and look at some of the video-
tapes that were done in the classrooms. They felt this
would give them a chance to see what others were doing
and what others were working on and also give them the
chance to discuss with others things that they could do
to improve.
Overall, all of the participants were very positive
about this project. They felt that it was very worth-
while to them, thev felt that they would like to do it
some more, they felt that they would like to have it
continue within their department, and they felt that
this
could be of great benefit -to the Chemistry
Department.
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Many of them said that they felt that in the long run,
this project v/ould also have beneficial affects on the
Chemistry Department. It appears that the Long Range
Planning Committee for Curriculum is in the process of
taking into account teaching in the development of
curriculum. Overall, I felt very good about the reactions
of the participants that I talked to, and I felt that
they were very enthusiastic about the prospect of improving
teaching at the university level.
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MEMORANDUM
TO Chemistry Deoartnent Staff DATE Deceirber 27, 1972
FROM Long Renpe Planning Committee
SOBJECT Chemistry Department Teaching ImproveTnent Pro^am
As many of you know, the Long Range Planning Committee (LRPC) has promoted
a teaching improvement program during the Fcill Semester involving cooperative
efforts between Mrs. Jael Naom, a Ph.D. candidate in the School of Education
find the staff of the General Chemistry and Elementary Organic Chemistry
courses. This has principally involved videotaping of quiz and recitation
sessions followed by a diagnosis of the videotape play back.
In order’ to evaluate the effectiveness of this program, the LRPC has held
two meetings, coiments on which are attached. The first involved members of
our teaching staff who were involved with the program and the second was with
Mrs. Naom and Professor M. Helnick, who is the Director of the Center for
Improvement of University Teaching and is actively involved with the School of
Education grant from the Kellogg Foundation for the development of a clinic to
improve University teaching.
In addition, a proposal was received from two members of the G.C.A., Hr,
Robert B. Pojasek and Mr. Donald D. Dollberg for means to improve graduate
student experience in teaching chemistry (GETCKEM).
It appears evident from these three documents that there is a desire to
continue programs of this type. Consequently, the LRPC suggests holding a
faculty meeting of the Department, preferably during the intersession, to
discuss and act upon the following proposals:
1) A continuation of the cooperative program with the School of Educa-
tion during the Spring Semester, particularly involving laboratory instruction
evaluation.
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2) The establishraent of a seminar program in teaching improvement to be
coordinated by Mrs. Noam. Interested graduate students could enroll and some
faculty participation would be sought.
3) The appointment of a member of the Chemistry Department staff as a
coordinator of teaching improvement.
4) The implimentation of some of the mecisures proposed in the GETCHEM
program in addition to the eibove.
KSStnm
Attachments
copy : D. Dollberg
R. Pejasek
S. Huff
Members of Alumni Advisory Council
M. Helnick
J. Noam
>
Richard S. Stein
Commonwealth Professor
of Chemistry
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Conitncnts by R. Stein on Meeting of Hoveiriber 30, 1972, of the Long-Range
Planning Conmittee Together with Members of our General Chemistry and
Organic Staff Involved in the Teaching Improvement Program
V
The initial comments centered on the utility of the videotaping of
teaching
situations. It was pointed out that while it could be done relatively
easy in a
quiz section , its use in a laboratory was somewhat awkward
because of student
population and mobility of instructors. It was thought that spontaneity
was re-
duced because of the self-consciousness of the instructor
and the student. How-
ever, it was found that in quiz sections this proved to be
less of a problem
than was anticipated in that the instructor tended to
forget about the video-
taping once the session got underway. The possibility
was suggested of using
videotaping in student seminars for self evaluation.
Also the suggestion was
made of recorxiing the performance of a good lab
instructor to serve as a lesson
for others. The possibility of using portable
audio tape recorders to be carried
by lab instructors was also suggested. The
potential dual utility of video-
taping: use for self-improvement and use for
the evaluation of instructors
by their supervisors was pointed out.
However, question was asked whether the
conbination of these two features might reduce the
value of the videotaping
for self-improvement. Another point was
that some people would profit from
guidance when first evaluating their own
videotapes.
Ther« »as some discussion about the
desirabiUty of introduction of new
educationai techniques in our teaching. It
was pointed out that
teaching may insult in the need for a
greater stt.dent-taacher ratio
„qui« the introduction of new approaches for
compensation for the addrtton
teaching time required. Such techniques
as use of co^uter
suggested but it was pointed cut that
such techniques need not be only
h^
elated. The problem, of course, in their
introduction is the need for tame
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support fi^m outside sources. The possibility of securing some assistance from
the School of Education through their grants was suggested eind it was thought
desirable to confer with representatives of the Educational School to determine
possibilities. Such introduction of new techniques and equipment would probably
be involved in a more long-range plan and it was suggested that we might proceed
in two phases which might be successive or simultaneous
,
the first being to
improve teaching using existing facilities and the second being related to the
introduction of new facilities.
The consensus of opinion appeared to be that it was desirable to continue
our effort to improve teaching. The crux of the problem was how to do it. There
was discussion about whether this could best be done internally or through co-
operation with the School of Education. Several persons suggested that it would
be sensible to profit from the professional assistance of the Educational School
provided that a reasonable compromise could be made between our objectives and
theirs. The desirability of a conference with them to discuss such possibilities
was again emphasized.
It was suggested that a teaching improvement committee of the department
be formed to promote such activity. It would be desirable for a staff member
possibly with relief time to be assigned to this committee.
There was some discussion of other teaching improvement activities other
than videotaping. These were, (1) simulated teaching experience, (2) supervised
teaching of classes, (3) seminars on teaching improvements and (4) participa-
tion of graduate students in presenting sophomore seminar mini courses. It
was
emphasized that graduate students should be involved in all phases of
teaching,
not just laboratory instruction.
There was some difference of opinion concerning whether or not
the tech-
niques of teaching proposed by representatives of the Educational
School involving >
more give and take with the students in lectures was advantarcous
or not. Some
thought that it was less efficient as a teaching vehicle
and that less material
would be covered but others thought contrary.
The problem of different rates of progress, of
different students was
discussed. It was pointed cut that some students fall
behind the course quite
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early and never catch up end the need for presenting the course at various
levels for different types of students was considered. The possibility of
phasing some of our courses as is done in elementary education was suggested.
The meeting concluded vrith the suggestion that the Long-Range Planning
CoCTiittee would meet with a representative of the Education School after which
it would submit a definite proposal for consideration by the department.
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Coxments on Meeting of December 20. 1972, Between the Long Range
Planning Conmittee with Pixjfessor M. Helnick and Miss Jael Noam
of the School of Education by R. S. Stein
The purpose of this meeting was to explore the reaction of the School of
Education to the cooperative teaching improvement and evaluation program engaged
in dxiring the fall, 1972 semester. Mrs. Noam expressed enthusiasm for the
continuation of this work. She indicated that this required an investment of
time of those Chemistry faculty cooperating of about 10 hours per person. She
wished that more time could be invested. General satisfaction was expressed
with the videotaping of quiz sections. It was thought particularly desirable
to review the videotape along with a diagnostician who cobid make recommendations
to the lecturer. It was thought that a principle advantage of these sessions
was to produce a heightened consciousness of the desirability of development of
teaching skills. There was some discussion about how to apply these techniques
to the analysis of laboratory sessions. Mrs, Noam thought that the use of an
audio tape recorder would not be as satisfactory as would the videotaping of
these sessions. She concurred with the advantage of trying to videotape good
lab sessions for purposes of general analysis and expressed an interest in
working on this possibility of improving laboratory instruction by these techniques.
Some discussion ensued on the questionnaire used by the School of Education.
Many Chemistry personnel thought that too much time was required for completing
it (about one class period). It was thought that in order to achieve a reasonable
percentage of returns
,
this must be done during a class period and there was
some reluctance to invest this amount of time in the program. Chemistry personnel
thought it a great advantage in that Mrs. Noam had a chemistry background.
Chemistry instructors were much more willing to listen to comments and criticisms
from someone acquainted with their science than from an "outsider". Also we
are sure that Mrs. Noam was able to use her kncn'jledge in order to better undej?-
stand features of chemistry teaching that were more significant than others.
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The discussion which followed centered about ways of continuing this
program which both sides thought desirable. Mrs. Noam expressed her desire to
participate but she was going to suffer some limitation of available time
because of the work which she needed to do in preparing her thesis. However,
she would be very happy to participate and would be desirous of having additional
help. Features which she wished to participate in included aneilysis of laboratory
teaching and videotaping of lab sessions and the development of a seminar course
for graduate students and faculty on teaching techniques. She felt that partici-
pation of chemistry faculty in such a course was extremely desirable. The need
for a larger degree of participation in the evaluation prcgr^.m was stressed
and there was some thought of making some degree of participation obligatory.
It was felt that the evaluation of teaching performance by our staff was probably
somewhat superficial at present and that the use of the videotapes for such
evaluation would be desirable. However, it was stressed that it would be best
for the evaluation program to make deliberations between the Education School
staff and Chemistry participants confidential. There was disapproval of the use,
for example, of these videotapes by a department personnel committee for tenure
evaluation of staff.
Professor Melnick described the Education School's Kellogg Foundation grant
for the development of a clinic to improve university teaching. This grant is for
a three-year period and involves approximately $590,000. Three phases of work
involve (1) the development of a model, (2) the application of this model at
the University of Massachusetts, and (3) the dissimilation of results and
techniques for use at other universities. A staff of about 25 is involved in the
development of the program, each putting in 10 - 20 hours per week. A principal
objective of the program is to train people to be diagnosticians who can help
members of other departments with teaching improvement programs. Professor
Melnick indicated that within the context of this program there was good opportunity
for continuing the kind of work that we were doing this semester. He felt that
educational improvement programs of this sort were on the increase and that our
department would be ahead in its early participation. He also pointed out
possibilities of cooperating with the teaching improvement program
(TIP) which
is centered in the Graduate Research Center under the directorship
of Mr. Blair
Stone which has facilities for aiding in videotaping.
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specific measures suggested for next semester were (1) that people who
started with the program should be encouraged to continue so that they may become
a resource for others who will participate in the future i (2) the extension of
the program to include other participants and (3) the development of a seminar
coiu?se for graduate students. This course may involve features (a) a short time
orientation course and (b) a more extensive seminar course which could be offered
for credit, possibly under a School of Education course nimber which is presently
available. This course should be a joint effort between the Educational School
and our department, but, as previously indicated, Mrs. Noam would be willing to
enter into a principal role in organizing such a course, (c) The development of
experimental programs to explore structural changes in teaching. Experimental
courses could be involved given in different format such as the Keller plan which
has been tried in the Physics Department where the students were permitted to
proceed at their own rate. Career instructors should make a principal contribution
to such courses and they should be given a certain degree of freedom to experiment.
Such programs, tried experimentally on a small scale, could be expanded if they
prove to be successful. The concept of use of microteaching (in which Mrs.
Koam has considerable experience) could be applied.
Professor Melnick suggested that the initial proposal for activities should
come from Chemistry and should be submitted in a written form at which time
another meeting might be held with the School of Education to discuss specific
measures. He also strongly encouraged the Chemistry Department to formulate
pi>oposals for financial assistance for its own teaching improvement program and
offered the resources of the Education School in the formulation of these proposals.
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• GRADUATE EXPERIENCE IN TEACHING CHEMISTRY
(GETCHEM)
by
Rci>ert B. Pojasek and Donald D. Dollberg
INTRODUCTION
In order to continue the existing modest program for teacher improvement
(originally proposed by Robert A. Pribush) we suggest a detailed program aimed
at improving graduate student instruction and providing them with practical
experience in laboratory and classroom situations. There may be nothing novel
about this program because many universities throughout the nation offer similar
experience. Thus, we strongly urge the Department of Chemistry to adopt such a
program. We feel that by offering GETCHEM (or a similar program) to graduate
students in this department, it would not only improve the teaching effectiveness
of the depcU^tment but also would provide a graduate student who is interested in
an academic career with ample teaching experience at the undergraduate level.
The program which we propose consists of two parts designated as the Basic
Teaching Program (BTP) and the Advanced Teaching Program (ATP). An outline of
the entire GETCHEM program follows:
BASIC TEACHING PP.OGRt\H
The basic teaching program would be required for all first-year
teaching
assistants.
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I. INTRODUCTORY WORKSHOP
1st Meeting will consist of a welcoming speech followed by an outline of
the responsibilities of a teaching assistant. The method of evaluating
a teaching assistant's performance would be outlined as well as the GETCHEH
program.
2nd Meeting will consist of talks on teaching methods and techniques for
the laboratory instructor. (This workshop may be conducted by older
graduate students.) Topics may include:
1. Role of the TA in the laboratory (teaching on a 1:1 basis; how to help
the slow and bright student; how to be approachable to students.
2. Tools available for teaching.
3. First aid in the laboratory.
3rd Meeting will be a discussion of course content (a separate
meeting for
each course). The course is to be outlined and its goals
presented. The
place of the laboratory in the course should be made clear.
Along these
lines, the rationale behind the choice of particular lab
exercises is
halpful along with an idea of what is expected of the
students in this part
of the course. How does a TA*s grade affect the
students* overall grade in
the course?
II. SEMI-WEEKLY SEMINAR PROGRAM - Topics in
Chemical Education
The seminar should be scheduled at a convenient
time so as not to conflict
with other regular seminar programs.
The facility should be encouraged to
participate.
Graduate students may receive a seminar
credit for a presentation.
General topics to include all phase of
undergraduate instruction such as
new methods of teaching, programed
learning, computerized techniques.
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grading methods, methods of lecturing, use of audio-visual equipm-ent, etc.
III. STAFF PUBLICATION OF SPECIFIC INFORMATION ON COURSE BEING TAUGHT
A weekly detailed handout or similar communication (e.g.
,
a weekly meeting)
similar to that given to the supervisors in Chem 111-112 should be prepared
by these supervisors and distributed to the TA's under them.
This handout should point out the "pitfalls" of each experiment and any
problems based on previous experience. Suggestions on how to answer the
trivial questions before they are asked so that the TA's talents may be
put to better use stimulating more creative questions.
IV. EVALUATIONS OF A TA'S TEACHING PERFORMANCE
More contact between the TA's and their supervisor with a frank exchange
on the instructor's good and bad points. Aim to improve his/her effective-
ness before the final evaluation.
Use of videotaping and recording techniques for improvement and evaluation
needs to be actively explored not discussed.
Evaluation at the end of the semester should include written comments in
addition to letter grades.
V. JANUARY SHORT COURSE
With regard to the Provost's recent declaration encouraging faculty
and
graduate students to remain actively on campus during the January
break -
a two-week short course could be offered jointly by the faculty and
graduate
students and would only tie up one to two hours each of these
ten days.
Topics would be chosen by participants and will consist of
short presenta-
tion followed by discussion and debate.
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ADVANCED TCACHII.'G PROGRAM
(ATP)
Successful coirpletion of the DTP Program is a prerequisite. Graduate students
who have not expressed the interest or desire to teach would continue in DTP. For
those Interested in teaching which includes both TA's and RA's the following
program known as the Advanced Teaching Program (ATP) would be followed.
Before a graduate student v/ould be allowed to assume the responsibilities
of actual classroom situations
,
he would be required to follow the sequence of
practice teaching illustrated below.
I. HELP SESSIONS
Help sessions provide the first step to actual classroom teaching. Such
sessions would be rather easy to schedule and could be run as often as
desired. While considerable preparation is necessary for a help session,
the experience gained would be worth the ffort put in. An advantage of
such help sessions run by graduate students would be the possible abatement
of students burdening the professional staff.
II. HINI-COURSES
Mini-courses would be conducted in the evening and would cover selected
topics of a regularly scheduled course. The material covered would be
identical to that covered in the syllabus and would begin about half way
through the topic presentation in the regular course. The material covered
would be identical, yet extra emphasis and slower coverage could be
afforded. The mini-course would be on a volumtary basis for the under-
g;raduates taking the scheduled course and would allow students an opportunity
to repeat a difficult topic. The conditions for a grad ate student to give
a mini-course would be required attendance at the regular lectures as well
as review of the content by the faculty member in charge of the course. The
mini-course provides a mechanism for the evaluation and screening of
.
graduate students for quiz sections.
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III. SUPERVISED QUIZ INSTRUCTION
For graduate students not awarded full discussion sections, it would be
possible to participate in approximately three to four discussion sections
per semester under the direction of various discussion instructors. It
Tnight be possible to set up a special quiz section for this purpose which
could be run in the evening as is currently done by the staff of Chem
Another possibility is a quiz section which is jointly taught by
graduate students
. All those involved in such a section would be required
to attend all meetings of the section.
In all of the above practice teaching situations a good evaluation procedure
is necessary. Frank discussions between faculty and graduate students are
encouraged. Use of videotaping is strongly recommended as the only such
means of provoking such discussion.
IV. ACTUAL CLASSROOM TEACHING
The easiest way of implementing this is the current practice of allowing
TA's to teach several discussion sections with full responsibility for the .
section. Completion of the above steps of ATP is a prerequisite for any
actual classroom teaching. The method of evaluation should include that
discussed above.
An alternative to teaching quiz sections would be to allow graduate students
to present some of the lectures in the basic courses of this department.
Obviously, a graduate student wishing to do this would have already proven
his ability at classroom teaching through the above outlined program.
V. ADVANCED EXPERIENCE
For those who have shown exceptional performance within the GETCHEH program,
a mechanism should be provided in which a graduate student could offer his
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own course. Possibilities for this include the establishment of a course
Tjuniber (in the -100 level) in the Continuing Education Program at UKass*,
participation in loccd continuing education programs; or offering a course
in junior colleges. These possibilities provide renumeration for the
graduate student thus allowing the use of department funds for other
students
.
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